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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable two different 
MISFETs, one is capable of operating at a high speed 
and the other is capable of operating on a high 
voltage, to be built in a semiconductor integrated 
circuit device, by a method wherein a MISFET formed 
of a metal. semiconductor reaction layer aligned with 
the end of a first insulating film is provided on the 
primary surface of a second region, and a MISFET 
formed of a metal. semiconductor reaction layer 
aligned with the end of a second insulating film is 
provided on the primary surface of a fourth region. 
SOLUTION: High-concentration regions 19a t 19d and 
16s, 16d as the source. drain regions of a MISFET of 
low breakdown voltage and metal. semiconductor 
reaction layer 21s and 21 d are each aligned with the 
edges of first insulating films 15d and 15a formed by 
anisotropic etching on the side walls of gate 
electrodes 9a and 9b. High-concentration regions 20a, 
20d and 1 7s, 17d as the source. drain regions of a 
MISFET of high withstand voltage and metal.semiconductor reaction layer 21s and 21 d are 
each aligned with the edges of second insulating films 15e and 15c formed by a mask pattern. 
The second insulating films 15e and 15c are formed so as to be possessed of a pattern W2 
larger than a first insulting film p attern W1 in the direction of a gate length L. 
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[SftS] KiI»ffr^Bg#LDDfflM I S F ETt. >6> 
offlSEESeiftAS pTflg* L D DSM ISFETi £(*j/g-f 

[ftf^^g] i9ijg»I^S^^M I S F ETfi, y-h 

y-^-Y KESrWU SSSHBIMsarfefcM I SFET 




I 

**&£ffiifB2¥.i*fl£±ffii:£#U mtZW, l 

E»iy-n«tt^$n. imss i 

e>njtiB2y-haffii:, aulas? 2 y- h«£fcg£$ 

-rm3$mt, mu^3mm±xh^x, hues? 2 
vw^nmtv^stvi biiitmtsM 1 <»i&®.mctt lxv 

m\cmtim2<7)&mm\c£'oxm'£-£htz&m • 

St£:et*^^-5^2M I S FETtZfi-rZZbZft 
Ilf3RJl2] fgjR^ 1 dfc^T, Bffie 1 . S2MISF 

y^ KJ:9 45ri«:«Hti:-t-5J|i*JWMI0KS 
Bo 

-f««ffii, Huie^iy-hS@(cSa-$4x, Miami 

fl*i"»in(«i» mmmiM®-tx&,r>x, mttrnw 
- hsisrofiiiiiicisit ibixfes i (oummt . (tufas? i 
«>i6»ttt«to-cs^sn. striae its«t(Bi-^asJ 

^tL, *ro»i«ttliK-T5S2lS«i:, hm faS? 2 r§ 

**SJSBfc;i»<b»*3?SiMl SFETh 

huES? 2 ->^^±EiBlc^tflI?r^ L TlSlit htitzW, 2 ¥ 

-vnmt. mtm2y-hmmz&&zti^ mzw,2 
mznu-ftzmmt. ma^3mm±xh^x, ms>% 

LTy-hfi^|6i<o«*sj|/£5S2co«t8«i:. hUES? 
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2 

2W*6*H*fcJ;oT8£$iV tffiE3S3««ci:|ii]-i*« 
**ft=RJCSi:A»e>*5»2M I S F ETir «:fi-t-<5 - 

[l§*JS7] ffl*«5tJ3^T, ftfrSS 1 . I2MISF 

io ETztiztw&m • ^wftsjeatta^ h->y im 
a«i42NH*:a»e>fig*). umbsbi, $2^- h^co-t 

Bo 

20 [M«10] ZWci?6^#gfJficj;9EiS$ftfcMi 

s wffi*2JN»*«r*ru mess 1 *m#±^y- h 
tmm&frLxw>tft>titz%iiv-hmmk, sijeisi 

<n%im%b, Mizniffi®±.X'$>iX. sfitE^iy- 

. hmmmimzmmm&titzmivmmk, mtzm 
1 <Df&mmn a vmm&mftMm $ ti x mti^ 1 

TSit^Sr^L, ^I»tt5l2«t 1 sir 
30 IE»2««±ffitlll9tt»l«)|ftt»ffl|liJ:oT*^*ixfc 
^Jg-^flJSl&@i^?,fig5|glMI SFETt, mi 
ISJB2^i»»±ty-h*ft|HJIS:^UrRttP)Hfc*2 ■'■ 

«Ha*2i|£««:w*aMi:ttR»ro*SS& 

i9*9WL-ra«JIi?«$ixfc?B2«>*6akBlt, iw!E3? 
2<o|68dRfeJ:a«i!rfEJfttik»«li^J:o-cS^S^ fiu 
IE^3S^t(5]-^m5iT*. dvo«teXI3?M*SAj: 
40 tfct&LTSr»«£^U ^^^3ffl«|c«-r-5S4®«c 

Huia»4ffl«±ffi(cmiie^2fioifeitiigicj;or^^ 

^tvfc^M • ^^S^gt*»e>^5S2MI S F ET 
t^rffL, ffiffi8 2y-hSffi»a»P,cOifflE»2<0!6» 

t -t 5 ^*ft*«lHl?S^B„ 
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1, S2M I S F E TC^I • *mfr&.fcmiZ&Mi'!) 

i . * 2 * a: >9 . Meei^fMttttejis 

tSr»«it-5^**il)BliaK»lto 
e Toy- bmmmtzffi$&% lMISFE Toy- h*fi 
16] fl #>gfJ;±S(cg i y- hftflUK^^ 

ffiisas i y- h€^T?^^^ 3ivc^*v*ittfBJS i 
3 SB 3 5 IS 

sutem i y- hmffi^5ffM$ixfc^ 1 ¥m&±m*s£vt 
5 r i icj; 9 mim, i y- hmti<ofli]ig(css 1 <»imm 

r§ - i<c J; *? Sfife^2 y- KSJ&cofliiJitfcgf 2 colfelf 
JUSrSS-flSi:, 

fc*2**®&;j^*«fcfci*AU mflESl^M^g 

«i5W^*2 5F««»*Sr*f 5 » 2 

L> Hul2^2(D^flfT"7^^$ixT^/£i/>|g2^#^ 

• ¥*frS/SgSr, HfrHSS4Sg«Sffi(cnSge^2W^ 
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[IS#Jgl 7] l9*Jfi eicfcl^T, SmI2^2, fu® 
«U ^ <7 5^^ar^?l-t5ci:lcJ:i9RMfE^2, $ 

[ISjfcJgl 8] !g*Jfi 7l£*ttvT, ^lE^iRSMfta/N' 
tZ&m • ><-i\s h->y VX'hZZb 

[»*JSl 9] fS*Jgl 6(Cfc'^T, BUHE^l , 12^ 

■JBSsKis-eiiMefc 1 . a? 2 y- h um&mcztveti 

4UX[II8&il0>H$££ e 
[IS#JS2 0] !S*iil 9|c*j^T, StilE^jR • 

20 [i§*js 2 1 1 m&*mcm 1 ¥Wfcss«t « 2 
ns^tsriru frie^ 1 *mfcm®±mz.m 1 cojgj?:* 
^r-rsy- Kie&iR&tf lt mi biitzw. 1 y- 
b, mmiy-hmmz&szh^ mmmimm^m 

oT, huIS^ 1 y- hSffi£>«|gfc£lfl!|glg&|fLT 
SK«$Jft$it^ffiflB4l«r«'1-5ffi09|ftlUR2:, W 

ffi^2®«±ffi(cmlSS 1 w^micJ:oTS^$tvfc 
6«-#W*SJ£:Jii*>5)»S5*iM[SFETi:» b« 

en 2 ¥*ft«tt±anfcme£ 1 i 9 ^ ) I?v^n 2 
o)ii)¥$rfi-r5 y- hj6#«i^^ Lruit ib^c^ 2 y 
-mat. flutes 2 y-hmsi-s^$H, HuieiB2 

^iT'feoT, Htf!5S2y-M;lSC0fliJig{ 1 iii^ fi Jt$ 
, su 1 ffl§g« J: 9 t A f v ^ « 2 MM & *pf 5 
40 ^2co|feftflIi: > lfflKB2<0tt<WKfc.j:oT8a-3*i» 
fifife^3^ < t(5]-^s/T% ^^ORtffe^3>FM^SJS 

(^J:oTS^$ix/c^JS ■ ^#*se:St*»?>«5»2 
M I SFETbZ%T$zbZ®mbT5mftM®® 

[fS*«2 2] HCjaV^T, BSteu S2MI 

SFET*il^ixOA*-*W*SC:att=iy<yuh->!; 

50 [!t*JS2 3] |9*« 2 Ifdfc^T. gfflgi, 12^ 
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us**2 4] 111**2 3{i*j^r, «tm^mmt^ 

[t»**2 5] ^f^^ffil-S^lcEiiiSix^^l^ 

ETt, Hfii2^2^«s:ffi^^JfM^ttfc<gz8Sffl^ 

^>S«a:tt5S2MI S F E T .t^j&S^ffcil 
?S(El8SSKT-fooT, fifitam2MI SFET(Cjo(t5{S 
jgffiffi^W^7-fe-y Kft^Bnte^lMI s F ETiciot-j- 
Si&igJtfSJslceo^y-ir -y hfti «9 t>A£ < . mttm l , 
I2MISF E T<DZtv*:tl<0/gi&mmm$iffilC&m • 

[IS**2 6] 31**2 SICjo^T. ffrlE&JS • 

[»** 27] Ii l y- M6«:JiI^^ 

-rsxst, 

striae i y- hss-c--^*? *nrv^*v^E?B i 

1 0>*tt*9»«*r*"*-5* 1 ®«2rffM-T5X 

Si. 

o z t it «t 9 Hfrsam i h mffiwffl'J^i-m i ro&ftin 
Huiem2^^±s±:<7)^i;fli(c:Htrfem2y- hmtsco 

Ani-i-j£J: 9 t *.%t£'<9 — yTX7 SrlSUt, *oo/<* 
mo>M&1&±<0 t,^5<Ri|§g<gSrW-r5»2co*fiU:)IgSr 
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Wffi*2rotfeaR-C^^^ $*vCWi^»2JMHt:£flS 
KSS2*S®fciFt-fc*<o*ttfcfc«AU 1^12^3* 

. BiTiEfB4«*«iiiKHlHE»2rottiMjS-e 
10 g££*i,fc&J! • ***SlSJiS:-t*i-Pix«J«-r5Xe 

[IS**2 8] |»#Jg2 7fc*3V*T. ffi3E»2y-M& 

[fit**2 9] »#«2 7l:tSV^ < AWE* .2, 314® 

at, *<75&JaflI*^A!iS1-5ci:lcJ:'9grfa^2 > ft 
4«**iE-tii,eKlw|fflfcfell • ¥*fl$D{^*£jftr 

[18**3 0] !it**2 9C8^T, lfflEfcllfllH: = '< 
9, AM5* 2***3 J: VIM** 

«Srl»*1-5Ci:»iJ:*) =/</t/S^!/^ K*»5>*5ltt 

[IS** 3 i ] 11**2 7ic*$vvc, strESSi , Si2y 
-h«ftt*»*¥*fWcJ:9*jatU to»i, S§2 
y- htt£*iS£iffl£&ftJ|&iHX$-ii:, mfffi^JS • ¥ 
30 g&l^fi£X&T-Hli!2* 1 . «2^-h««*ffi»a«|J 

[11**3 2] l»**3 UCtJ^T, wiasi, «2y 
[11**3 3] -oro^*#:*«:jc:S^^EH$*i/tlB 

2®«ir. maetB2iH*±ffijwffirEiBiwift»iKK«fco 

TS^^ixfc^® • *W»:R»£:ai:*»P»/fi5»2*sa 
ft^WSlMISFETt, H5I2^2 l>3iyu±ffi|i 
»»R«:^L-catt?,ixfc?B2y-h«ffii:, Huffi^2 
^3i/H*)(c^lj»l;a(0®3M«(t, ffiti%3M®LT- 

so foox, weiB2y- Ki;jso«iiiii(-as:tte>ixfcf5 2<o 
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mmsts iWEjB2roifti*iK«cj:oTfiE^sn» m&m 

foK£®tri>kj£3aU$ISl!?-r*/UcOgS2M [ S F 
ET<!:£W-f5i£:$r#(!?!ti1-5CM i s^ftiHg© 

1-5 cm i s *'&temm®®ms.o 

h««{chts5 2 ^teas 2 -y 

5 cm i s *mfcMm®&ma:* 

tto 

[if#Jf3 7] »**3SIC*J^T. »2^ 

JK • h -> y 1M K J: <0 £5 r £ £ 

[IS*:iS3 8] -OWMI SFETtiaSIi^it' 
fft&^ft/hDR AM-fr/U-i, CM! SFETt'M$h 

fcMfe&i&m&X-foiX. iffi-o©M[SFET©y 
- httffitttfy INT K«-C«BR$ix, bUIECM I S F E 
Tco^»ggl^(0^ffif±->yf-^ KJISrWfiwiSrW 

IIS*^3 9] CM0SMO7 y -y-fyxi 5»7°MS R 

AM-fcA/*rrt«-f5*i»*liaEI!&»|t-cai>oT, SR 
AM-tr/Wi— *fC0A<SfPMOS, -WrollNMOSii 
J:tf-#<&*gi3§NMOS£?flWi3;h,» ±ISPMOS, 
-»<0iftNMO S Jo it>*-stcoteigNMO stif- y If 

h'mbfi>bl&. '9 , Btf!S-*fcO!^ISNMOStjJ;t^- 
itwteiUMOsro^rix-eixwy- uttEii, NI^PM 
ft «r£tf -> y =1 >® t . -> y =1 >Jf Sffi 

(^ffM$ixfc^Jffi-> y if-r Kg t *»f»BK5 w b Z¥f®b 

f- bmu±f$<»wi2coi@.& 
v- tmft®&mb7-sisx? bmt&tstitz^mfcM 

ISIsISS^BlcJs^T, 
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Six. 

fifties i<o hyv v=^^coy— x%j$ K W vfifJ^tt 

A>m\*'>v ^ymitmx v&zz.bt:<fimbi-z¥m# 

20 H#5SiM h 7 y 5^7 ^ t 

mis^ico h^vv'^.^coy- hm^fi, ^ei-yy^ 

^I^?>*9« l^#Sa%->y =3>gCO±®a5fcJ:0?fti]ffi 
Six, 

Hiife^SIfciSfliitE^ 1 to hy v-^^^coy— ^^u:k 
30 W!Ef^QaP fe qcO n iifeffijR^^ffilC^iR->yf-Y KS 

mlfe^ico Kyv-y^.^ooy-^^O'KL'-i'yffllt-eix 

40 V*- 'i>miz.£*)&£Bi8.£inX\ l ^zbi¥fmb-F?> 
[is*«4 5i fi*JS4 4(c*3^r > B«fe^->y-t/--r 

[»3RJI4 6] W*rf4 4 (Cjo^T, SfrSEf'i' K 1 ?^"— 
^Jflt-> y =r>KftJKJ; 9 - t ZWfob-fZ 

50 M^+^/i'Sr«Re-r5m2co^y-hm#5ajfth7v 
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x, ( i ) Btfte^ i co h7y-^^©y- hSUSI-SS I 
co-th-Y- K^t-^i^MfSISi:, (2) Rfiief5 2 
<£> h7y^^©y- Hiffilsi^ 2 cof--Y k^-a-ji 
5rffM-T5XSi:, (3) Sutem l <o h 7 v>'x*<D y 
-^tJi^'KU'l'v^^ffiicimicof-^ K<7*- /HI 
(wS^LT^Mi/Uf-i' Kg^rff^-rsXSir, (4) 
ftuHEIB 2 co h y ^ i? X 9 CO V - X J; K W vflgJifcg 

[«M4 8] »*il4 7li*J^T» IS (1) fcXS 

(2) ii^ix^nsiixs-efiftott, is O) txs 

l!t*«4 9] I»*JS4 7tC*3VNT, IS (1) tlS 
(2) tt|S]-lS-CfT*>;h. IS (3) tig (4) t 
ttiai-I®-efT*>it$ d £ &&mt TZ>¥&ftMm®® 

[00 0 1] 

(E E P ROM : Electrically Erasable Programmable 

rom) tcMos»mmmmmti'7^v7'±\c»m 

Lfcv'^fA^y-f -y 7 , fo5i/' l (4D RAM (Dynamic Ran 
dom Access Memory) t CMO S Ing/f^mSg (Complemen 
tary Metal Oxide Semiconductor Logic circuit) <h 

(0 0 0 2] 

5fe4»tt«»iFlil*JV^Ttt, ^/D 3 y^-?, DR 
AM, ASIC (Application Specific Integrated Ci 
rcuit) , 77'>a^!J/ii^!7yfy7rti;!li(L 

[0003] m»=-xofsrfi»*^<t:{ci fc 

COi&MtlitCO&}£ lz£ 9 , LSI (Large Scale Integr 
ated Circuit) ^n-tr^ftfr fcO. 25 5 ? □ >7°n-trXC9 
Kp a pH*<tt^9, Z(7>m&\-£2. 5V*7t«l. 8 Vfttfs 

[ooo4] tit', f/<-f x«ns-eii> Kit 

c i d e : self-aligned sil icideCOB&W t£.WihW£ 
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[0005] lyy-f'f Ktsflft lt, wTici£-< 

(i) »«?7-2 l l 8 9 8 teJaaXfti) 

Knit, y-*, KwyttftitiiR*?, 

[0 0 0 6] (2) #^7-1 0 6 5 5 9 (<& 

^*p*«2ictt» y- hm&<a^flJg£M9l&^iJ!gi5^5^ 
[0 0 0 7] (3) ^¥7-1 8 3 50 6^f 
^0»3) 

30 «Hcft/ht*5«i£<0 h7y^^^ftM5rtCTI 

hSIii: L-T\ (ill) EiaittOffffi^^A 
->y =ivlBIS:ffl^5i:v^tttlf^H|fl«$ti-cv^5o "f* 
^*>, ^^oXi»2li v y-HiMi^yi/y 
^ KMI:lig!afct!)t^ KttWSrftPLTV^ 

[0 0 0 8] (4) #M¥7-2 6 3 6 8 2*4*« (4i 
*0XiS^4) 

40 C£«i-5 iMIf-W KUIigSrflr-rSM I S 

F ETCOgJig^&^^^^ixTl/^o 
[0 0 0 9] ^XiS)i4 iCiHtt", -f 3hvaA*J«t VJD 

tut-??.? t LXm2(D4 tyttA^otl2<7)tf 
i^ML> ^LT, fli&f5l$|S|g!i«Q ! JE& (RTA) 

50 T^5 a 
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[0 0 10] (5) WIM3P9-8 2 9 4 9*&« WtJSP 
X®5) 

teasffi*$nr^5„ sic J: *ui, y-*, K 

A'JioiglBJiWWIw^^-bs' hS£8S:tf\ ffi#fflcoy- 

■b-O** (^^/ufiyjfico-iJ-y K**— /Mi) T-ffi<l» 
[0011] (6) 0-1 2 7 4 8*H5f$ft 

LtzmmV-bmm: (7 = 7^- hfllit) ©CMOS 
***8aS:««tL, U- y iTf Kfflfit&&ffl-f 5 £ i: . 

f-^y (Ti) ittia^h (Co) «rfflv^iii« 

[0 0 12] -0<0#WftS|RK«St<D L D D 

(Lightly Doped Drain) ffii&CDM I S F ETSrH-^iA 
tf^lC&l^T, I*roS/i5imi4»MISFET 

[0013] (7) WBBBB6 2-2 8 3 6 6 6#^t« 

(•^*pi»t7) 

^*nXi»7jcfi, -tf-y K^^--/K7)ts^^x5r tT\ 

l-fi»M5MI SFET5rS«Lr^-5 t &}3 V ~CD 

[0 0 14] (8) #M6 3-2 2 6 0 5 5^« 
(^*0»8) 

^^P»8{C(i N nf-r*/l"M I S F ETOltE5r5t» 
l-SirtkKp^-r^MI S F E TO^sSIEil)^) ar(o) 

;ftfc&#rli, nft^^M I SFETcOLD D8|5cO"+ 

BSftU ffiffi#Pfl<of*JE&$|{&1- 5 i irfctc, p? + * 
*M I S FET6DLDD85<Z>Tf*fc£iS< Lty-^g* 

isc s 1 & fef-y i>-y KttWrwigffl n± < m ^ * tix ^ * 

[0015] 

is.tt/^^av^t'co^S^lHlSSSr^-f'S-y^x^ 
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T. *0>0»tt«Ii*EE 3 . 3 WmmZit&m&toM I 
SFETt, mm. iUaflSOfc*^, P^/3EIh1SS{c J; 19 
1. 8V©IBlrt«a«i«JES:J845-fr, 1 F*)gfS 

SKmJET'lEIJj^-tirSlg&cOM I SFETt^StJ 
*v5 0 * UT$e>IC, #J±[e]I&{;:<£:9 10V-12V© 
»2rt«5«iK«E«r5S£$-fr, *©*2rtaasSiE 
(10~12V) V7yU=.A : e])T^^ t P<om^fl 

MI SFETas&B££ii5 0 KIT, Bfcttf) J; 9 * 3 . 
10 3 VjfeSVNttl. 8 VC^lb$-fr5MI S FETSrffiW 
JEM I SilfcU VkM<r>Ziti \ 0-1 2 VT-U*ll)$-fr 
5M I S F ET£H»J±M I S tWtb, ^tlbi&mi± 
MI SfciZJiiiBJEM I SI*, -5rtb-?H-o<0^*ft* 
ft (iMfflif?^) rttCMOS« (pft^MI 
SFETtnft^MISFETiW^) T-f*jjl£ 

[00 16] rcDi^xA^f-yT^W^Sx^y 
* (MISFET) cof£73[S]±CDfc*(C, U-y-ih-rKS 

[0 0 17] tit, i/^-Uir^^--y-f(D^(D%2n% 
titz a Z<nt.5t£7sU "t7t'7hMOS" tm 

(0018] iws«(c<t'9, &%.m<7)mi±z*z < 

30 JicoteftfcJi t ©lat^rottftjg i 19 t>fi»£<o««s«:K: 

r t-C-t<75P B 1(c{gaia©^S«c (-f^fyy 3 y|) CO 

7=v<y k 

uy y • y-^KisE (y- k^e*- yy) BVdso 

y^TALSI) fciSl^?^ LooSil-*- 
[0 0 19] hMOS^ffMLfcK^Jl±cO-> 

S Wnfyy 3 >i) ±fc-yyf-y Kfk$nfc 0 r 

[0020] tfc. *ffi»{6jgfet{bicj:smB£m t p/it- 

-r/j:*3*>. E^Ji(c->yf-y ks (tefSK 
H) ^e>&»^^f>y 3 yi (itiffifetJi) {d'^t? 

50 ofc»#jjs#fcu *(0»»t*Be^*«l I -r5i:««rW 
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[0 0 2 I J r tf>fflj?§ 5 fcibKx *7tj/hM 

[0 0 2 2] JbE<0*«fclC J; 19 , te»Kte»S£E0>-> 
DHf->3 VSrlftltU tVy-J h'b*7-ty hM 

0 S SrlSl-^ y ^rtT?Wt«r *fls**« £ t & < 

[0 0 2 3] ft*, 5fcfcifi^fc4!*£*llC*iV*"C, HI 

1 (e)tt, #iJ-yf-f K««S:^1-*^-7-fey 

KB {D-DD-J KS« : TiSi 2 l 3) ttffiB&O&fRJI 

£ffl, [00 1 2]iS0>IE*a»e>9!e>;J«feJ:5fc:, rroj; 

ifX'tt* < LOCOSi6{b«4B<OiiftttS: 5 d fc riST- 

[0 0 2 4] La»L«#e>. rw^-eti, ±te{gigg 
h * * -c?a 9 isa* &s x- & 5 it #> ic , ^ x ? ftfc<75 

[0 0 2 51 #->yt^f Kltt^ffMtStftW 

[0 0 2 6] i^Xi^^s/^WffilMIft;, 

[0 0 2 7] fc-fffcttf. -T-^ttftofitttt:, 

id*-?*, N £ ***«0KSSIl<O7 , n-fe^=i^ 

if * 9 *j <t mt *Rtt ar r&i ± $ * 5 r 1 7) 3 *im t * 5 6 

[0 0 2 8] -td-C, 3S^#^W:, ah7-fc y HvlOSC 

££B&-f SCtSr&ftU *LT> CMO S MtJl+a N 

telRJgJBfiJiffl^x^KttB Lfc 0 
[0 0 2 9] *38«BcO»l<iOge«Hl, Sil'SMI^^nE^ 

mi s FETi, />^mw±m®fc°jmfm isfet 

[0 0 3 0] *fgnflw^2oO@W!t> Zl/^CS45#tt 
&fi-fZffl-'&W.%l^V*'i>Ml S F ET£f*|jg-f -5^ 
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[00 3 1] $»S3©l^lt fiilM 1 S F E 

[0 0 3 2] *£H<Z>$ 4 © g CHJEM I S F E 

TfciVffiifEM I S F ETbZftMLtc¥mfcM&® 

S„ 

10 [00 3 3] «^©S 5 <0 g ftfi, nXn^ Plfg/i 
MISFETi, i6>oK«JIffi»AS5lfig/£M ISFET 
t SrrtK-T 5«f«* CMO S ¥«#IMXlBlHM*1t{K 

[0 0 3 4] **^OB6WBWfi, Si/MdS45#tt 
p^ + ^M I s FETL S>Kl&&5*!M4 
£ftT5 n?--\r*A'M I S F ETi^rrtig-rSCMOS 

[0 0 3 5] *^B^<7)^7cOgW(i > -offl^fy 

[0 0 3 6] **WW»8(OB6«itt, -oiO^Sfy 

[0 0 3 7] *%W(Dm9<DB&)\t, -OO^^y 
30 [00 3 8] *I^fl0ro|ftlt -o«fi|^ 

y -f\z s r a m t mmwi^m^mmw.^ bttftm 

[0 0 3 9] *%W<»m \ l<75gW(i> — 30Oi£*fcf- 
y 7*t D R AM b »itil^fig/£tta9tlll§lig fc 

[0 0 4 0] *^S^W^1 2<£>g#)tt\ -offlMflif 

40 0t-r5t)COT"$)S o 
[00 4 1] 

[alM^ftlft-rsfcftco^g] (i) «i^romi(0^ 
£Etm2^f*:±ffi^^L, BirteSJ 1 JMWciffilcy 

mi f- vnmt^^h.. mam 1 *w(*±ffi<ow* 
fitife^ i ssMEJiT-fooT, BaiEm i y- hmtgcofflijiii; 
50 stiies imt£bm-m-e.$iz^i, toui 



15 

MiJlt^fj^SlMISFETi, StllES2^W 
3 M^i:, HMlS^3SJ^±T-fcoT, itfffejg 2 y- hi; 

©sanest HuHEffS3tgtttm->*ma£^u 

SS 4 ffi^iffiivlHiifem 2 <affe|ft§g<Z>48tt£SE&- $ 

m • ¥m#B£&mkfrbtit&%2Mi sFETt^tt 

[00 4 2] _hi£ Ltz^& ( 1 ) Id ifttf, ilMIS 
FET w^2tI«t^JR*«^SJ^S 1 h^-?:ix-e*ttM 
1 W^flg^ffiSSlCg^ix, tfc!2MISFET© 

KWe*i8££*vt*}9, £fcf52, $4 

[0 0 4 3] LfciiSot, IlMI SFET*3,tO ! l2 
MI S FET^tt-^'ixJSffljgili^JpI^ir^^o 
X, ±E»2Wl68klI!iroBS:±E»i(0«iidR<0S«t9 
fc^cKLtrtia^ ±IE^2^W*ti:ia^lM 
«<!: t?flffi)c$n7t P N«£-Jgri»e>&J5 • *»*SjC8* 
T-wSggf # ±|E» l i ±jE3B 2 tiigc t -CfflUS * ti 
fcPN**«ld»€,4feK • ^^S^Sir-osggfictt^ 

U^ftftlfttST*^ 8S1M I S FET J: 9 
S2MISFET, -r&fr*>i«1lffiig»#5J8g#M I S 
FETAS#t,^o 

[0 0 4 4] (2) *«wro»2<o#att, £v*fc*6» 
»«at«t9Eiii$4xfcf5l^at«:iSB2**ft:4:# 

v- v mm t , wisib i y- h affijs j: wtaeift»#ff 
ffl«r*i-« i ^mmm.%.<D% immt, mmm i mm± 

fc* l ©IfetSRi: » ituteSS l ©IftfidRtJ «t Vfi91EI6»» 
8iJ8»£g£-$*V filrfESS 1 Mi&km-mm.mx, i^fm 

%&%i*wtom&btt®LXiSimm&niL, -troasiis 

&®m^£ox&&zixit&M • *mmBu&mbfr*>t& 
^siMisFETi, nmm 2 ^mfchizfflim&fr 

Butam3®«c±x-*)oT > HJrte^2y- hmffiwffligfc 
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*ic«i-4*4««i» Bffl2^4««c±EICfrSe^2ro 
5S2MISFETi^WL> bUIS^ 2 h£&*g*> 

10 [0 0 4 5] ±KELfc^g (2) (Cfctltf, ±15183® 

«rt-co53E2jgrojgv**»i*ft-et SB i m i s f e 

TJ:9t>jftffi03*#V^2MISFET^e>ix5. £ 
fc> tH 2 M I S F E • ***SJESttS9SEfB 3 

[0 0 4 6] (3) #$89i0>fW 3 Siff* 

2 ^wftiffiKifs 2 y- hteius^ l-cs 2 y- hm 
20 hmffi-e-r^^$HTv>*v^iE|gi^*«:±E»c, sir 

ISt, H^IEIS2'/- h^ST-^*? $*iTW£i/*iiu!E 
I2^iffil;, lffiI2#i^*<©8ii»S®i:ttg: 
#»Jg2WSS£^^l$^£2|AU » 3 O^Fttfta 

'2^*fr£ffi|c-t^-?ix»8kjRS:JK*i-5ISfc, Buffi 

y ? > 7-f Z r t l-i U HaffilS 2 y- h ffi<lwfflijeg{c|g 
2«)|fttt)RS:a-rxSi:, lltEIISlOlftlM-C^^* 
^^T^^/i^^lg l ¥Wftiffil.:Sg2igSM£^-f 
»AU fltrffi»i^tt»SftKJ:9t!8Sv>fB2^tt»»« 

?:ft5i2gi|yMu mmm2<n&mmx"?x-y 

*«r*rt-*K4l|[««r»jft-r*iai:. a9IE»2ffl«3f 

40 Edstrtaig i cd^k-cs^ $ titt&m • *#»ss:, 
sties 4 ®«c*ffi(CHtiaig 2 co^jix-s-a- $ tvfc^s 

[0 0 4 7] ±iiELfc^g (3) S2S«i 

t« m4mmti:(D%ffi<»&m ■ ¥m&mbtt%2<n>& 

SWJiJ:or-?rH**iiieiE#JB«$ix5fcJt>. -7^^ 
^wte^Hlix-So Lfci ! ot, •v*^cQt<o<£>M 

50 fifciW - ftjft©-ii«)4!ifflSrfii]«i-5 r t 
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5 r t a* t * a *»e> -c*>a. 

{0 0 4 8] ( 4 ) *£^<7>3S 4 ©^ftli, £fil£* 1 

®«±sic^ i wsiffsrff-rs y- hife^nsi*^ ltis 
nrnes i ¥*fttB«rtfci!Ma* i 

ttS*f©**ffiSr*1"« l *&#iig£tf>JB l titt 
*WEJBi1H*±-e*)oT. lttiaiRiy-h*ffi<ofll 

■*-5*l©lfe*Bli, WIBKlOlftSMHitt^Six, ffl 
C*i««i:iai-**S-e, a^fflEJSi 

«« 4: a»e>j*S!BiMi SFETt, Bute 

UOTSt*"*-* H J&ltK&ft LTt3!tt feftfc* 2 y- 
miB« 2 y-K Six, sfilE^2^ 

it'fcot, (WISH 2 y- h*ffi<7)fflSlcaKHfcft£*i 
fc, WES? 1 «S« £ 9 t A t ^3? 2 fflffitf Sr W-T 5 $ 
2©|fttMli:s lWEK2 0«6tSdBIHJ:o-C»^$ix, fl 

[0 0 4 9] ±xELfc^IS (4) Kiixtf. SIM IS 
FET<7?=>-*? h«JTefc3!B2«tf*ffi*iJ:CfllS2 

5o tUT, I2M I S F ETOJMIRttttiS 1 MS4I 
±9 t**^JS2ll«iS:«-*-«»2«)ieiMlli»*5 
ft-CHMteftT^SfcA, S2c7)|§jtfliT^S3ffl^fiO 
hSAS3Bi<oi6MkiiT«)»2®««>^-7-fey h 

Si MI S FETiD tlffiWSiV^ 
2 M I S F ET^S#?>ix5o 

[0 0 5 0] &*5, d -y hftfi. ^-r^/U 

(0 0 5 1 ] (5) **WroJS5ro^®tt, aSl^Wft: 

2 ^friffild 2 y- Hfe»BI*^ L TIB 2 y- 
«Sr. ^ft^ft^-^flM-TSISi:, WES I y- 
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2 y- hUffi-e^*? $*v0^^ii«EI?2 ^#*±S 

zmirtz£><DTmv>)$:mAL. HtrieM2y- hmffi-c-g 

ish Bfifesiy-hm^jfM$Hfcigi^as*± 
SfciwWEai 2 y- HfcJB 2 

£.m±.o&mm & * ^ > y *fr 5 r t ic £ 9 bu 
tarn 1 y- h*«<&«SH;:» 1 ist . 

2 0>ffctMi*»-ttDBi:, i»fcan<Difttt^TX*$ 

*vO >S 1 ##ft±Etc3l 2 WttgfcTjWfcibo* 
«]*«:** U ftflSSm 1 ^FM^ie^ J: <9 *>iSiv^ 2 ^FM 
20 feHK£WU ffiESi<ott*M^w«*S;hfc8 2«J* 
Srfl^ScU Wia*2 0|fta«-C-7'^^**l-C^/jiV''*2 

ARCS 2 tf>*ft*l||fctt£ Sitfc* 4 M^MfJ IS 

t x sisi 2 ^««siciBuiEm i <D&mmx-m& £ 

[0 0 5 2] ±ii!!Lfc#® (5) .ICiixtf, S2y-h 
30 «««*><b3B 4 2 «*©«*fEiy-h 

*ffii»*»?>JB2««4i8*-c«)»HJI«o*iJ:9 t*#< 
T'£5o Udiot, IlMI S F ETI4Siiiifi^T% 
tfctt«j[S«BE»ftfcaLfc(SBffiM I S FETtLT© 

T'^xmm (*wt) ^f,tta 0 i2Mi sf 

*fc, JB2««i-t<0*B5«)A« .*i»tt:ltf4lWrE?B 
1 OlfetUlliC iot, » 4 titt t ^0«®W#J1 • 

[00 5 3] ( 6 ) *%W<»W, 6 -ocO^W 

ia« i J4s»«w*s**-r*'2 «mfiws 2 

*itfejB2*aa<©*ia*i:» Rf!femiti^-hT-fco 
t, mzm 1 y- hmfficoffliiicssit eixfcm 1 «>ie» 

50 «riE*i«)jetW!l{cJ:oTB**ix, MiS 
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j£Jftri^/#5|g2igl;a^-f 1MISFET 
2 Suffix 2^7 a: /P^ic^i^SIO^ 3 

©ttBfcttttfcixfc* 2 ffiiem 2 afeiftflt 

oti^stit^i • ^mfrRfcmbfrb&zwi i 

t^CMIS #jgf«ggf|e]!g£« 0 
[0 0 5 4] ±ifiLfc^g (6) \Z.£tit£* IlMIS 
FET (A^^JiCfi p ^- J r^./UM I S F E T) <7)tztt><D 

tV, ^2MISFET (A&lftlCten^-r-^/UM I S F 
ET) <Dtz*><D=iy?y- h«gis£-efc5^4ffl^<!:^<75m 
4ffi«SElCJfM£ft5&« • ^Mj£iWS| 2 © 

[0055] j^±, ix$kmte*%wnwkMitmfc-fztz 

[0 0 5 6] 

[0 0 5 7] <^Jgco^fi| 1 >#30fe<7)^|i 1 ftt, M 

i> ^©isijfliaisirSrisi-^frf-y^rtjciaattfc^w 
[0058] mi iz*&m<o&ffi&mm% ztitz^m 

mplementary Metal Insulator Semiconductor) -rv^ 
t*^<7?SSra^3S[|HlK (Logic circuit) i £ 7 s/ 7°Jb 
(cfSftLfcv-^xA^v^:/ (BIT, 

T, l2li;C77r^«!lrtlWfALS I CO 

[0 0 5 9] fcfc, CM I Sf/^^U, $lWtM 
(n) ft**MI SFETfc«lWtfifc:atLTR*f 
&0«m®5r*-rm 2 iltS (p) ft4*M!SFET 

?>iSx?\z^ ii^- "CMOS" iWtvti^. 
[0 0 60] £1\ !2*fflV^T775'i'a^ ; e^l 
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[006 1] 77y> 3 ^*!)rtI-/^LS I 
mfc=f-v7l) tt, CMOSmS#fV<-fXtL 
itiji^a?S»5rfT?Siinv?. 7 ^[5]KLOG I C 

(Mx.fi7*n-fey^) , 7'nf7A^*!Ji LXfflv? 
•y ->j. U"C FMA Y s LOG I C t FMAYi 

<»mztt FM A Y©f-? ^-B$W(C^$*T*3 < f 

KPC, X-^Sii* • r^tcDfciOCOWflllHlSgCONT 
1 * L-T-r — ^Uffi Lc0/i*C0fi]{S|l[H]SSCONT 2 Srffl 
10 ^L-T^5 0 HfftaFMAYft, • 

<to-CW«S:a:^x.BrBgT"fcoT, E PROM(Erasabl 
eP ROM) tmmc%<D/H:y±;u$: i®<n byyi? 

[0 0 6 2] r©772'->a^*!)rtIi/7fALS I 

is, ^ummwj±3. 3 v^fflsnso *l 

20 T\ f-yT'lrtlcli^iiSixfcBJEIllB (fciAHWE 
y S y? : H^-iir-f) Id J: 9 ftEStfTrttttSfcE 1 . 
8 V7$Mg£$;rt5 0 Sfc. i8f«ffi««iaKPCrt<Z)fl-JE 
@Sg (H^-frf) KJ:9#WI$tf-Crttta{*£Ei 0~i 

tfcx^l' ^#tt€rW1-5M I S F ETlCj; <9±fE<7?|Hl 
®y'n-y7/>mf$.£tix\<^ 0 

[0 0 6 3] t£ts % F^flSftJE 1 . 8 VCKftStbSM I 
SFETH1.8 vmWlM I S F E T (1. 8V-driverMISFE 

30 Ltffil^^ -£CDfl;EE3. 3 VT-!E»)$tT-5MI SF 
ET^3. 3.VS2KIMI S F E T (3. 3V-driverMISFET) b 

MI S FET<7>£oiZft&mni±l 0-1 2 VfSS$ 
tb5M I S F ET£ 1 2 vmWlM I S F E T (L2V-drive 
rMISFET) bmo a 

[0 0 6 4] 1.8VliMISFET^3.3 
V^fjMI SFET©J:5*ffiatWfcffiV^ffi«|&©M 

t S FET(Siiiigft(0fc*7=V<^^ffiiifcMl:$^ 
5o Lfciiot, :©J:p4MI SFETIiy— SRJE 
40 WT, r©«tj)iMISFETS;IItEMIS 

FET (jgfffiM IS) if 9 0 

[0 0 6 5] l 2 vmSdM I S F E T60 J; p 

*t6<3(Ciii^l:J±iE«)(OM I S FETfiy- F-SffifciiK 
JW„ «T, iCiji.MI F ET5r iSSttEM [ S F 
ET (jfiSWJlM IS) i:*^,, 

[0 0 6 6] .iiigfk, ffi»*«>jj3j:vift=i^ hftlrll 
ofc*^©77>7v'a> ; e|Jrt«v'XfALS la-I 
l«rfflV^T»TK»Wf5. HI Hi, 77r>a^D 

50 S glK iS?Sft/EM I S gRfc J;t>V U ir /ug(icOM I S F E 
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[0 0 6 7] ilCti^T, -0©pS^W (p 
Mis\)=i>&S) l£ffico{giftEM I Sg&tte, 

LS*f&SS£^-f n ^MN-Wel IMai S«(C» L 
P-Wl;®$r^-r P ^^^(P-WelDSat ^ii^^^tL 
Tl^5 0 iii»BEM I SgflKtt, n^iMbip 1 )^ 
5b t^ii^^^nrv^o Lt, y^ey-tr/^ 

(FMAY) (Cf±ffi*iA^-n ^MN-IS0)3&7> LT p 

\at, mtem® (mi sFET«$nsiii<) &e io 

[0 0 6 8] fSBJEM I S ^{CiJV^Xs n !)iMaft 
fc, p^-f^/UM I S F ET (PMOS 1) p 
MartCnft^MI SFET (NMOSl) tfiZtl 
; e*i^0fiSt$i^•CV^5 o PMOS lfciWMOS 1<0 
• *ix€*Ui, 1 • 8 vmmwi I S F E T 5, * 20 

fc*»fc»*5LDD«i§;»^JH£iv 
■*-^/^*Srffll*i|LTV'>5 0 -5rLT\ PMOS1, NM 

g21s,21d,21g/45^$tl,TV^o Z.ixb'km • 

[0 0 6 9] ffiBQEM I S gPlCja^T, n ^/MbrtK 
p^-V-^/HVl I S F ET (PMOS 2) p ?^/U5b 30 
^iCjoiU^n^-V^/WM I S F ET (NMOS2) 7)*^ 
ix-e'ixffM^H-Ci/^o MOS 2*5«fcU ! NMOS 2<n 
Ztl^tUt. 1 2 VI1M I S F ET£rflffi)c"t~'5o 

5 0 ^Lt> PMOS 1 , NMOS lOV-X • KW 
^««*ffi*JJ:tJ«^- hS*£«ffi<A^tiefU-I4, (gfg 
jnft:<Ofc*<£>&JR • ^*S)tS21s,2ld^ff^$nT 

[0 0 7 0] £bl£ s /^y-tr/Mffidfc^T, p <7^/i- 40 

co^H-e'HIi, 7o- r-fV^SfiiFGt, ^-coyn-x 

a -/U^ffiCGt Affiles y— hmfek, LDDil^y 
• KW v®l*7J»?>^5o tLt, y — * • KW 
>®J>£<o^ffilc(4&Jfl • ^i*fo:EJ&S2ls,21d;isJlM$ 

f4\ NORS«77->a^ ; t l jt/l'7l/-l'#MJht 

^*5. ffliA^n y^/UN-ISOICj;*), p^i/Wi 50 
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(p-sub) a» ?) »«t * ttizt fcs«'<>r r * # # 

X-ioftS,, 

[0 0 7 1 ] TtcHJjgcOffJfll 1 K <fcft!4\ {£»J±M I S 

(pmos u nmos i) coy-* • KWyStro 

ffi»«SS«C (fiJGlai'** L9s, L9d;16s, I6dt 

• ¥^ftEJ£!21s,2ld£f4, hm*£9a,9b<D^ 

t y x v J: <o WM $ ftfc l 

t) 15d, l5a^«gi5(cS^ (align) SftTV 
5„ -f#*>^, (SSEEM I SSBWMI S FETf4, El 3 

^*S)CS (2is, 2id) i: 7)5-8: Lt^-y^tti* 

7=/<xf & o T ^ 5. 

[0 0 7 2] :OftiffMI SttitCifiignv^lElSS 

Sr^m-rsfcftic, {srjimi s<7>y-hm& (en) 

7)S!i|P>ftT^5o 
[0 0 7 3] — SlffiM I S (PMOS 2, NMO 
S 2) tt, i^Lfc^-y-ir-y bM 1 srolBUgjK&flfcl, 

fc-r^-r ^Mic'ioti^. y-* • 

^>-ffli^WiSjgS«« (SSi^^V^^ h®^) 20s, 20d; 
17s, l7dt^JS • **#SiCS2ls,2Ldi:f4, "r*9*9 

->\zi.-oTBf$.£i%tzm2(nmmmi5e, isc^m^. 

S^-^ttTV^o iWS2<7)|fe^:IIl5e, ISchfc, H 3 |C 

y*g w i «t <o t * # Ir v <^ - v« w 2 & 5 «t o \z m 

fiicitlTl^, |5|-Sllft^/KONMO 

SI ({SIffiMIS) *5<tt) t NMOS2 (i^SREM I 

S) IC*J»t5fi^#ei»ft««««)^7-fey hftS:#ttL 

7b^> NMOS 1^-7-tTs/ hft (0FF1)> PMOS 

7-ir y hft(0FF2)<75M^(Cfc-5 o Lfc^ot, SBJIM - 

fc*, ■7/<7Vi/sa*j)!4i:c<<' , j:9, KWvit 
E?r^±:$-tir5ri:7)5T-t.5 0 Sfc. {SjgfitfLofcfeW 
^Jg • ^^R(£:a2ts,2ld(i, ^<7)^2cOif6^flIl5c(C 
iotliM (Si%k^>9? hmm) 17s, 17dti 
tlcS^$ix7t^<7)T*$)5o L/i^oT, (S^F^SS 

[0 0 7 4] wCOffiflEM I S^y- h®£2lgli> f- 

9i^sffi»T/b*^ 0 -tt£t>h. mmMi sfc&m® 

tWt'fcS, tfz, ifliffiM I S(4f6It)±M I SJCtt 
SSiStt»4g*$4xr</^i^o Lfc/JJoT, .wiSffiM 
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[0 0 7 5] fctd. *Wti&<»Mm\<F>7 = 7 V's^t^y 
ftmi/*7- A L S I (DW&lifeZm 4-031 £#B8 L 

[0 0 7 6] »PSf fg»£lfi) 0 4 f±, 

mm®. 2fr¥mfr*& (p- SU b) i icfM £ *t t & ^ l 

[0 0 7 7] Jgjjtsp 1 00 • c m^WT5 pl->y=y 
(S i) ^ B a B ^>ib^^^W**f*:i^*ffi-r5„ 
¥mtt-*m<D^ffil,^ 0iJx«"J¥$lO~3OnmSj^»v'y 

5o i^T, K)H±IC, J?§lOO~200nmg^(D 

-> y = vgftiig5r{k^ffifiScS&(cvD&) \cx vmm-t 

Zffi±i-Z> tzib(Ds< -y 7 7 WkXfo& 0 
[0 0 7 8] &V>T, ilSSfkSIJi^, sff^»8f®i>£g|5 
^Hp Lt7* h Ui?* h-7^^H^©7t h y y'i/' 

f- >V-r=b £ fc-fc J: 9 , 1 fciSi*350~400nm 

f£JS<Z)?«2a (0 4) fcflM-fSo 
[0 0 7 9] to\ g|b->y avRS: K?-f=y^^ 
f 5 # X fit , 0 ij x. fifCF 4 +CHF 3 +Ar * t fi±CF 4 +Ar $ 

fit, HBr+Cl a +He+0 2 >^&ffl£ti,.5 o 
[0 0 8 0] &I^T\ * h L"^* l^*?£f&£ Lt 

m $ 400nm<7) > y a Vfifcf C V D £T-*ffi LtfiL 
^W-> y = ^IfeffcR Sr«2art©*t«5 J; ^ICCMP 
({fc^tfj&tSSF® : Chemical Mechanical Polishing) 

fifc-rS, » 1 0 0 0 < C^f?ft*a i JI£i£LTfft2aK 

-f5 0 rco^. »iy >S££jfi^t£^s/ h^yf-^U: 
£■ "9 1 iMcfcyU = v^K^l^i-r 

00nnK&**#«1B«27»sftf>ix.3 o &*5, KMItt* 

i a?®<z>^?fci»ih<ot»iw s ^stattt 

<fc^„ *t, '<y Ki^^xy N^yf-V^J;!)!^* 

4^1)3 ^mtrnzmts. l t t j;^ 0 r <o -> y =i t 

[0 0 8 1] (^i/uMIS) 0 5-IH7i:fc^t, 
3-0, f i/^^<©t»l^^-vff*>ii*tt««rfflt^t 
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[0 0 8 2] *i\ 0 5 t^f J; ? |C, i £ 

ffiOT;* * y -fc p l ^f, t * y -fe- 4,7- 

^^^(N-[S0)3^^i-5 o 

[0 0 8 3] iMMMefcliffii:!;:, * y -t^mm 
P $ tv t J¥ $ 5 <i mi|(0 7^ hUi/* — yPRL^r 

n !73i/l/(N-IS0)3SrJgRgi-5t«>{i, 7^- h Ui/^ h/-? 

^ h"<^->PRl (*J«tW* : f»BlfiH«2©-») 4r 
/l^=Jr-2300keV, K-Xftl X 10 l3 /cm 2 W^T% 

[0 0 8 4] 8:^-C, 7t hu-^F^-y (v* 
20 ^) PRl^^iLt'^, 0 6{OTT-f«t9{C, ^«s:*^ 
1 WiffiCOffiWBEM I S U(D PMO S 1 iVSIffiM 

^ (N-We 1 1) 4a, 4b £ JfM^ 5 1 feO^ ^- > ft t> iA^ff 

[0 0 8 5] -YTf-VfT^^lt, 7th^h/^- 

i^/l/^-i300keV, K-XftlxiO'Vcra 2 ^*!^. APii 
ai^/W^-600keV, K-XS5X I0 12 /cm 2 c7)^^ LT 
^ii3i^/U^-200keV > K-Xft5X 10 1 Vcm 2 <7)^f4: J; 
30 9**30C5*fl!-CIBIItttlCfT.3. $ib(C, pffl^M#)C0 
27 s/{k/-hC7*(BF 2 )5r, 0i|^.(i))Dii^^/W^-7OkeV x 
K-Xft2 X 10 l2 /cm 2 OT^T-^ ^->fT^iA^?rff 9 . 
[0 0 8 6] flkKftft!; y<75^^-V}T*)i6^fi, 

(S?fflT=-/U) «r@ai-5t»-CfcS 0 - 
BFaro-f ^VfT*)iA^.fi N pf t^/t-M I S F ET<7) 
U# V s ®E^S-r5t»liHfT$tv5 0 
[0 0 8 7] 7* hUi?* f.X*_v (rr^ 

^) PR2Srg554Lt'^ % 0 7 ic^fi 5 H, ^ig*** 
40 1 WiffiOOfglffiM I S S 1 , SB/EM I S 

gBWNMOS 2 755ffM$^5Si553^LT^^yir^ 
IC % ^rtv^'tip !73i^(P-Well)5a,5b,5cS:^i-5t 

[0 0 8 8] rcD-T Tt-VfT^iA^fi. 7tFUy^^< 
^->PR3Sr-r^^ i LT, pS^M^^^HISr, Mz. 
li*iPit^^/l^^450keV, K-Xftl X lO l3 /cm 2 (D^^ 
/jQiirc^/Ud^OOkeV, K-Xfl;3 X 10 l2 /cra 2 cO*fr-e L 
TJPi£^^/U^-50keV. K-Xi;l.2xlO la /cni 2 cO^ 
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[0 0 8 9] n £^/U*3«fcU<p $x-A'Btft,<DlZlfy<D'( * 

/u) T- V y t * 7 If? t & §| £ #tf Lteift Lt^i^ffM 

[0 0 9 0] V ir/ugpy- hMfMlS) H 

©fcftoy-F{6W ( h^/u^CJg) 6a£-f5« 
[0 0 9 1] ^jgffc^ft 1 CD3EE&HF (7*7 

vlCLfcm. 8 0 0X^m&(D<7=-v Ffi^fffliM 
IC J: 9#7^/H|EK:J?$ lOnm&gcO h ^^gfft)R(S 
i0 2 )65rffM-f^o 

[0 0 9 2] (/*!J -fe:/ug|S^- hmffiffMXS) HI 9 
te, *;ey-tr/K7>y- h^m^ia^S/^-vffM 

[0 0 9 3] *1* , h ^^/UKfk)iS6a^ffM Sttfc^ 

##fci±E£teic, &m&&i&i$ii-5*&yo (wain 

!)y) £#t?#M£al->y =yl7A!GVD (Chemical Vap 
or Deposition) j£C:J;9, m£l0nnimmz.Bf8.£tl 

[0 0 9 4] irc^T, #t B 9 B'>y=yi7©affilCi^ 
^M8i LTCVD'&fCioTv-y 3>^{t^(Si0 2 ) 

J? $ 5 fgg^Wff $ 50nmT-fc 0 , h V* /Ugfftfll 

m^^-htfSfc^fcK^lil (AftlftlCliONOfSJf 

[0 0 9 5] ttV^t, 7* VWy — 

/t-®HUfl6a&, ^^>y|&£U iSffiMI S 

gR}3j:W£»JEM I Sg|5<D=§-'7:c/l'S®£gffi-f 5„ 

[0096] (ffiWjEM i s y- HMam&iM) m 

[0097] in i o tc^i-j: o id, *MMM:fci±B± 

(CSSWEM I Sg&lCiSttSM I S F ET (DfttbW— h 

[0098] y- hmmmbn, •> y = ymtm^h^ 
9, isjiffiM [ sgcfcjzmsiffiM i smz.&rtz>&<y 

i/Ha, 4b, 5a, 5b(D&m&&8t{tifc^ «fc o TffM$H 
5» y- h^|:flf6b(OfiIffrt 15-1 6nm&ST-£>3 
7)5, rcofllffttft^^y- h«»I^)?$-U-H4^\ 

[0 0 9 9] (l&WEM [ S V- VmmBtiLTM) V 
- Yfflm§bb$:%)<d 5 0t, 2 OminT^-^Lfe^, 
Ell 1 IdTFi-J; 9 (c. 7* K^°^-VPR5$r-v 
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lil6b£il$RI&£L, ISIffiM I SgfllCftttS&^/M 
a, 5aCDgE£gtB£-ti:S 0 
[0 10 0] 7* V \si?7 b^-^PRSSrl&i Lfc 
I, @ 1 2 Id^-f J; 9 |C, ffiltEM [ S gfl<7>M I S F E 

T©fcft©y- h^m6c£fiM-f5<, y- hte«>c 

tt. BSJ¥ 4 . 5 ~ 5 nmSSro-> <J a i/Btffcg&.J: 9 fiJc 9 , 
^ffi LfC7^/Ma, MtmtcWmct 5 r t Id «t 9 ffM 
$tl5„ SB/EM I S %(D 'JxMb, 5b±C0y— 

Mft»Bl6btt, y- h^l!6c^Bga#t > SiBEEM I S 
10 »©*3iA'4b,5b»a5tfff«ft:3ft. fJ|jl8 M ffli 

mm (If— r/wsiOaSI) T-«fi£$tt5 0 :oi54S 
KfcBSfc <fc 9 £#*y- hWBE^#^>ix5o 
[0101] (^ !) ir/K ffiltEM I S &{£BJ±M I 
S<7>y- hm^fMlS) Hi 3 J: 5 fc, y-s 

9(OSg)¥«2 5 0nmSg-e*>5o «!V^T, ^S9Sr^ y 
^vyy^-^lb^Sfc*^, 5g&Jf9*®IC, CVD- 
20 Si0 2e t9^5^ts'yil005rfM-r§o *f?7"iffl 
mmit5 OnmSST-fcSo 
[0 10 2] «V>T, HIl 4{d7nLfc<fcplC, 7*F1/ 

iUBEM I Sg|5(7)^+ s/7'Sl0O^|^±-t- 5 0 
[0 10 3] «c^T, 111 5|C^tfc7* hUi^^. h/< 

9 fc, i ±ffi (teltBEM I S ft, iBiHEM I 

stt*jj;vy*y-feA'«) ^flsic, cvd- Sio 2 «fc 

9fiK5J?$5 0nm<D*ir-y7°mZmm£itZo 
30 j&BJEMI SM5*5<fcU : SBEM I S M5<75gfcJf 9_t 
(7)drfyySl00a<D)?$li5 0nmi^9, p< * !/ ir/Ugg 
<7)jg(*®9±W*+ ■y7'Sl00b(7)lf:$lil 0 OnmtK 

9 ^ * !) -t/u, jSilffiM I S tJiUHSREM I S coy— 

[ 0 1 0 5 ] ff, 111 6 ICjp Lfc<t 9 IC, 7* b V*y 

40 a, LOObSrii^ife-rSo 

[0106] ^V>T, 7^- h b'<?—y (^7 

9) PR75rl^iLfcf^, Hl7lc^Lfcj; *+y7* 
®l00a, \0Qb%:-?7.9 t LT, tS^^^^Srffl^T^ 

L, fSBJIiM I StJit^iiiBffiM [ Scoy- hfl;ffi9a,9 
b;9c, 9d^!, ^ * U ir /KD a >- hn- /uy— hHf<i9e/!i5 

100a, lOObtoiyf-vySnSo 017{ii3V^T, 
s/T*® 100a, l00b<7?-?rtv-?ixrol|gl¥HI5»f|S| CH^T*^ 
50 LTI/^^S. rcOH#*T-cOJf -V y 7*® lOOacOHglf (12 0 
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nm&mx-h 9 , Jft-yT'i lOObOTimffte 7 O nmUffiT-*) 
[0 10 7] -yym&y— V%M'<9->MT.<r>-7 

9, y-h®$<7V<* — >*I»4, J:SH5 letter TSP^jE 
< &o fc-r-^tfcfcX * - vAPI $ HT L * 9 o - Wfc 
SttirLfc^-r^/i'gcOMI SFETdS&fcivfc 

(-7*?) PR7&|&£L, ^i-s/T/Jf 100a, 100b£ 

[0 10 8] i^t, HI l8tc^-f ^^y-fr/u 
SP{-^Pgp?rW-t"5 7^- h i"^ I- a?* — yPR8£-7* 
9 t LT, 7o- x-Y vy||ffi70V^— ^ApxSrfT 

[0 109] ^^ey-feA/ttWinUlfttMISSraty 

y£4x, «$iXfc*<Z)RJ¥tt2 0nint*5 < , LfczJS-o 
t, -7X?PR8X'?g.t>ixtz* \ -y^SlOOail^— L< 
14, SlSISJ-WJKI^ir^S,, rcofcft, t^T-ft^-Si ? 
IC, -y7*gl00a, lOObW^i y^S§gjc/ i 5 c 
* + 5'7 > Jll00bcoflI)?5r^+ s'^'llOOaWlKffJ: 9 
t< LfcSSl4, wCDgpgT-^r^ -yyilOOa, 100b(75BI 

[OllOl^T. ^Vhn-^- hSffi9e(cSS 
§ ttS «t 9 I- 7 n -x -r v y««7«r«&;c y ^ y 7% 
ftOo d^H, B i 8 tc^-f X o n, y-hft^lc 

[0 111] (NMOStOLDDgfffMlS) 7*hl/ 
PRSSrBfeiLfctL H119ir^ 
^■J:5I-, [£»EVI I SgpiritSItBEM I SgSWNMOS 

$c (LDDgfllOs, LOd;lls, lld;l2d, l2s)£ffM-f5 0 
[0 112] £i\ jfiftjEMI SatMfiMI Sg|5(7> 

nmo s ftj&mfcfe J:^ * y -fc/uftKM a %>Zft-f$ 
7tH/^^-y (^*?) PR9«r¥3«*ufs:ft:i 

[0 113] *&V>T, nS^i LTftt* (As) £\ 

(c, y- hSfiB9d(cJ;oT^$tL5J: 9(c P -7^/u5b 

r>i/u5crtlc, -tft-etW ^vfT^iA^-ICJ; 9WAi" 
5o ^VfTj&^tt, J0ii^^/udr-20keV, K-Xl 
1 XlO ,4 atoms/cm 2 mac7>#;f+-efTt3tt5o 
[0 114] (PMOSWLDDgfMlg) 7thU 
h^* — > (v^?) PR9£|&£Lfcf£, H2 0IC 
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^-fi^K, (£«J±M[ SSBiiSilffiMI SgflcoPMO 
13d; 14s, I4d) £Bf&-tZ> 0 

[0115] [g»/EM I SgRiBiitEEM [ s &|5co 

P MO SflMlBitKBSP 57t h u^* h/^ 

at4?Dy (B) y- hmffi9a(Cj;oTMS$tv 
5«t9JCn^3i/U4aF*9{i, y- hl!ffi9c(C J; o T^^$ 

4x5«t9»Cn^o:/u4b(^»c:, as ft 

10 J;9WA-fS„ r<7M^vfTiA^f4, M^ttDPig^/u 
3 i -lO~20keV > K-XftlxlO 1 " atoms /ctn 2 gjS<7)^ 
frT-tTfc>;ix5 0 -t LT, rcOB#<7>>l' *y}T&;£M£j; 9 , 
y- h«t£9a, QcW'tJx-etilClt^D v^s^A$tv5„ 

[0 116] ic^T, T=-/uMgl;:<£5^&ti<7>3l# 
ffif4*Ltefft&ffi/\ NMOSfciU^PMOS^iveftW 
fi?tt**tt0¥«ftiHtt (LDDgfi) ft»*f5 0 . 

[0117] (IfttWKJ&fcXg) 7* h 
V (-7^^) PRlOtrl^iLfcm, H2HC7n-rj;9(C, 
L D D$ri 5 JIM$ftfc<£ftEEM I S S», UtEM I S Sf|5 
20 tJi^^y-fer^gfiffiXtCl^ix^^MI SFETIC 

lftl«Ri5S:«fi8-f5. *feif*«Il5}4, t"7 X-vJasic J: o 
T««S*bfcafti/y =y«J;9j«5. w©lft|Wi;i5 
14, gft->y 3>JUcSIPg$tT,5 &<7>T-f4&< , CVDSiO 
2 fllTfcoTt)J:V\ LT, *©JRfl[ 14 1 0 OnmlijS 
T$>5o 

[0118] (NMO S nXM^lS) B 2 2 K 
jn1-4 9(c, 7^- h Uv 1 ^. b/N^-vPRii^r-^^.^ 
T, Il©-77i7i»5) t LT, afti/y 3VIBI154: 
30 R*ttiyf->yjlBXlCj:9Jl«|»ir5. 

[0 1 19] ^l<75-7^^PRllWf^Pgpi4, fifEMI 
S NMO S JBfiScffll^T*f4, ^OHlPtttt^X^K 

Sfe$tbTl/^ 0 -7J, HiffffiMI SgBcDNMOSJFMnf 
«Tf4, 0 3(C^Lfc^7-lr-y HffifitWiSJifftEM I S 
(NMO S 2) $ 1 W-r^PRllCD^R 

^tm^mmma j;t>*y- h^g9d*gpj: 9 

[0 12 0] rtOlglW-r^^PRll^rffl^T^k^y 3 

40 >mmz*ti&xtejzv?-yyz?ro 0 rco^*. y- 

h^1S9b, 9e±g(5(4|^±$ix, -t«>y— hft]i9b, 9e<75 
fflillc-T-^ Kfral— *Bli6a, 15b ($l09|g«ei) 
5 0 -7J, y- h«ffi9dWfflJ|gia4SEl«)-rx^PRlUi 

y=»>Ki5c (m2coffi«) i5/<?->»*$ilS 0 
[0 1 2 1 ] gc^T, H2 3 -c0^fk-> 

y a yjgl5a, 15b (^lW^ltai) iSft;^ y =>JSl5c 
($2(0161*81) i:J;otit$h,5J:9i:p7iW 

a,5b.5crtJC:-?:tl-?^nS^fiEfe, 0i|x.(4*t^ (As) Sr 
50 -<^->fTiA^-(cj; 9*A^--5 0 rw^^->}TiA^li, 0H 
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a.tfflOiix^/l'd?— 60keV, K— Xi;3XlO ,s atoms /cm 

5„ i-#fr*>, n y-h (nwmsy- hmn) nmo 

[0 12 2] (PMOSffiSKRK^Ii) JBi©-? 
*?PRll£|&£L£:gL HI 2 4 {djn-f J: 5 Id, 
i?* V'<9 — >PR12S:-rX^ (}MT, ^2<£>-7*;/ £ = 

[0 12 3] KS2<B^;*?PRl20>0HqaiSWU (SRJEM I 

s»oPMOS0«l*T?ii, *roMQM3ft;)*X?-£RI 
ffii>£2 JbtCffiK L T , £®m £ ft o fcM P * - V T'« 
J*$*VC^5„ iUMEM I S Sfltf) P MO S 

WT-tt, HI 3 Id/Tc y h«it<75ifi»JEM I S 

(nmo s 2 ) tmmtmm&mztiMc. $20^ 

^PR12WfJPiffig|5(4^^^Slffli«2*3j:Vy- h®Jl9a 
[0 12 4] ^2cD-7^^PR12^ffl^T^b->!; = Vl& 

15ld*t L»#tt:c y ? d i: Id <fc 9 , ^- 

*£9a±g)5W:|&5&$*l„ {•©y- hSf£9aC9ffiiJi£|dlM K 

/HKl5d (S3Wi^S:flI) #s«5 0 ^- h 

W8&c<n$m\Z\t%i 2 ro-v * ?PRii 
li«toTi[<b^y a^*154Sa«l3:y^^*ix, £fk 

So 

[ 0 1 2 5 ] i&^-C, El 2 5 J; 0 Id, 

li = >-mi5d ®3«»W) t&itisV =VJIl5e (Jg 
4©fft»flS) tiotSt$tl5J:ptn!>x/U4a,4b 
rtK*ix-?tlpffi^«», 0|;ttf/-l?ny (B) 

iiai^/U^— lOkeV, K— XS3X10 ,s /cm 2 <75^f*T*ff^ 

iy- us) PMosas»e>ft5 0 

[0126] (-> y f-W KUfMlg) a 2 6 ICtf Lfc 
<fc3»d, &JS • ^*KJ£S2ls ( 21d,21g£JlM-r5o 

[0 1 2 7] «»u*t, i&t&ffitntztboi/v-y-'fT-i'' 
a^tmLtz&m mm&&m) ****** i±Bi± 
izmm-tZo ^<o&mkLxtz="<A'h (co) &m\,^ 
y ^ncxvmz 7~i onmSfSi«a$n 

5 a ux</uh«*HdW\ (Ti) ^SiiimSo L/$> 

U-*W#*<Otft*f|dJ:;h,tf, f-* has 
(SffiStfk 1 1 1 (CAM fc (-if L T v ^ d t jj« 9] 5> * » fc * 

fct^T'>>5ci^»e>T-*)So dfiOfffli&^fctt:. y-h^D 

[0128] mm&wn$x-5 
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9y-h«t£ (9a,9b,9e) SiSfeJlU'ffiftKiHtt (19s, 
LgdjLesied^Os.^OdilTs, I7d:l8s, I8d) to%tl%'tia>& 
mt 4 7 a >fi'>te$tl$<, tLt, gft->y 

yf-^ldiflfifci-Lfca, ff«, t«#I^tT7 0 
01C, l»S«OT=-/HfiaSrtT9, dco&H, 3/< 
/H^yiM K(CoSi 2 )J:9)5fc5&JS • *g*££S?js 
3/.</u f-->yiM KS21s.21d.21gW:, 8 

io jcia**»j«sn5. -r*^*j, ts»EMi sawn* 

K**— * $3 0&tftl|J() 15a,15d{Cj:o 

TS^^nfcffljgSffl^lc-tM;^^ KS (a/</uh->y 
KS2ls.21d.21g) iSJ»*Sii5. Sfc, itiWBEM 

tetftOC) 15c. i5e{cj;oTS^$nfci^ggffi«{c:^y 
^ KS ( = /VK-->ytY KS2ls.21d,21g) ^ffM 
Stx5 0 f-yf-^r KSl*fSS^®« (LDD 

20 [0 12 9] 0 2 6lCtJV^T, n^xMa tp 

^^A'5ai:W«ff»liffiB-*-5* : F»K1S*2±lw, S 
iti/V =>>miSxtf^-y?-l/irm'Q ttxi¥&-tz 0 r 
txtt^ l tf>^* ^ i: ^ 2 co-r^. ^ i 5r£^|c-a-t>*-Tix 
Sr^C^-lir, %\Z7 4— /UKJiJwO. 5 *t mg-awgT-e 
Otitis}) ="^Hl5x^«5J:9lC2|s|(OU'^ hif# 

«-e«Slt-> y 3 y|Ki5xdsav >E*t»-^ 9 tl^ttS r 

30 IR22Sr^L7bS, h?LTH«r»riW5. 

[0 13 0] S-f, '>!)t^f-V3^TLt*l 

y =>>K22^itiSL, jjc^fCMPSiffl^trwSft 

KVtt. CMPfe(cj;S5pffift?r#Jf.LT, St:, 

[0 13 11IWT, K»*tR«*ffi[cB*$ixfc^y 
KS (3/^h->|it^ KS21s.2ld) *®^gtU 

40 ffMli, 7* Kui/^ t LtzminB. 

#fo^-ffiicj;9fft)ti5o 

[0132] (liiiW^ig) 02 8lC7p-r<fc 

5 Id, ^lSgwga^MiSr/^-vffM-TSo 
[0 13 3] if, ^>f>? ULTH^rffiftiAtf J; pj'T 1 

[0 13 4] ?y/7f>'iT)l!!tllt>C KSiroglS 
*W<*7b»coSJCBS±)Ri LT. ^fkf-^> (TIN) & 

50 f-^»^±|d^ (W) 5r3>^^ hlL&S* 
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JtJO&frfc«>lC s WcOfllffli^^^^ hfl.&<Ol/2J£A± 
<£>5i:§n5. It^Lfc^v/^xV (W) tJ 

y^/<y?) l^iip, T^^Pl^ vy-y- KLftco^c: 

[0 13 5] JfcIC, £*X.yy-tefcJ; 91tf£U 

7* h U'i'* h/°y- — V£-v*y t LfcJS*Qtf>* h y / 

ESt-fSo ^lgigamtt, TiN/Ti/AlCu/Ti (ft±l/± 

H/£ffii&®/TJf) T*fl|j&$*i5 0 -r&fc^. 3?lJIB 

±VW7*7^i:ro«tt«StS:iSK1-5fc«>OTi (J?£ : 
lOnra) , AlSri^iE^^t LfcAl-0.5%Cu (Jf$ : 500 

(ff* : lOnm) * LTSttMIi LTOTTiN 0¥£ : 7 

5nm) &mzx'<'??mv&&Lizmm8iik}i'oi&& a 

KWI^ltJR (TiN) fi* h U-v** h<7>&3feB#|C#JRl;!>> 

[0136] «2i@ BMB&TM) HI 2 9 IC^T J; 

0 HMIft«fl|23i:l£7:7 y*P2*# LTIB 1 S @ COld 
KM Uifttt S K 6 JB2 ■ a cogdi&M2 — y Jfcfig-f 

[0 13 7] £1\ 13 2 7K^UfcJilB]*ft»0l22O«fiK 
tmmic, CVDfet*l:v' l J =»VBI23S:*S[U. ft^ 
t'CM P I^T r (Dfflki/ !i = ^«l23C0SS*2pia 

[0 13 8] g^T, S£fc->y =>ig23C0 3y*7 K?L 
SrflMU -t I, TBI 2 8 (C^ Litg 1 S gcoldaflMl 
S t W««)tt»*J <fc lWgj*KjiJ*fc «t 9 ffi 2 1 g 0£jftM2 

[0 13 9] (»3*Bia»^lS) H3 OJd^-TJ: 

5 1-, ®r B i^fli24±{c7 o 7 ^P3£fi- ltji 2 e g cogd 

»M2 f d $ ix 5 IB 3 V g 60 fid^LM3 * / n° * - > BA T 

[0140] W.ZM @ COld^M3«, g 2 1 g gdJ&ffMl 

[0 14 1] (»4»BiSHflSl*ie) B3 l{C7jrf.fc 
? *flflf&»IUl25±fc7*7 fPi&frLXWi 3 Jf g cold 

[0 14 2] *HJ£cOffJfl8Tii^4@gcOgdMlM47)5a±: 

1 o i 4 3 ] (✓ " -y -r •> 3 ymt&xm) H 3 1 IC 
^TJ:9lc, Sd^M4tO— Sffl (;tfvf^ >y*Xy KSB) £ 
SJtttTSJ: ^7>"<r>3 VNI26, 27£^fjJc-f 

[oi44] TH <tv< y ->^<-f •> a >Af26«i x ^{t:-> y 
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= > (t m i •> y n >mtm csio a ) «ii £ o $ 5 maus 

m&x.3-/i<ZI%nt LtzT hy • ^=f-i\» • 3f-/uy • ->y 

^— h (Tetra-Ethyl-Ortho-Silicate) fll (J?£ : 800n 
m) t^it^'J =i>m (J?$ : 1.3um(;?o^-W)t^, 
7=7 X-rffclcJ; 9 Iff fcjgjg SJxfcaiRTflWi $ ftT^ 

[0145] /< y »>-<^"> 3 >ffl| 27(i^ y ^ ^ K^mflg 

10 fc LTffM$*l5o ^s/v-^-f^a >Jl26,27IC^;ttP) 
^fcBS P li , W, 4 1 B t0ldMLM4C0/1f yf-Y y KftS 
^rSmL, ^cogttJSSii^V^tV y x-cini±rofc* 
(C±idi^ (AlCu) i^^SSo 

[0 14 6] ±ij£Lfc/<->-<— >3 VjgffMlS*T-cO 

[0 14 7] 1 c^Uy K^«fi5c 

20 -r^fc^tc, ST. I C^Uy M-®LfcI¥$t¥W* 

[ C^l^y h^r^coy- K7U- (*'y^ 
T5o ^^T, y- K7U-Aro^gf!i- Kt I 

(±fdid$M4ri> <bJ>K5 ^VxV j/ KSB) t Z V 4 

■^■e*ufi«rt6tt-t-5o P'f-mAiiM-iriiXfjAuyv 

K^u-AW-SC^^^^i/^^iizi^itit-rSo * 
30 LT, y- K^u-Ao^fisSriJJW-rSi kiz£<0, H 
5 4(C7n-ti5^77j'->3.^ ; eyrtiSv'^7 1 ^LS I 

H 5 4 ic* Lfc»JB*tJtffl*#«c3Sll»iffi3liSSi/'?y ^ 

li, I C^U-y hl00^Sdg$4x, ->7Lri».LS 

I Srffi^TS I C^u-y HOO(c|3:ttib4xfc^yrV^ 
^<y K ^ y - Kl03i<7>F B Hd 7 -i^ lOl^SM 
W(C^$nT^5„ ^rLT. IC'Jl/yHflO, 7^ 
■ViOi*iJ:tM >r-y- Ki03AJ»/Hi»jl:»t04JcJ: 9 

40 ft±$nr^5 0 «fll#fitfrio4coEgiZ3^^#tBLt y 

[0148] *nm<»rm 1 ictntf , cksm i s a 

±fozfc&mtx-£5 0 rcofcio, mmitAmtitz7y 
[0149] *nti&mm i«i ^ic-oco^***: 

50 (CH^JCx/<>r^#l4<7)^*5M I S FETISH 
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£\ -t^t>hi&mS.M l S (PMOSl, NMOS2) 
tBSIffiMIS (PMOS2, NMOS2) £f#SW£ 
(CiSl^r, l^-ftuOM t S F ET<DfSIiftK®J££ ->y-y- 

[0150] ^Uteco^fig i iciixii, SlffiM i sco 
i'l/lTvf KJf i#g£$tvCffM$ft5*: 
ft, L DDpC (^-fer* hg|5) (cti-b- y KilriSffM 
£;Mcv\, ciofcft, tg^y-^LDDp?*®©!;^ 
0*S:£^;s:-r5&g&< , iiiigni?y ^KilLfcM I 

[o 1 5 1] ^nm<nmmnzxtit£, p^-fpm 

OS, n^— hNMOsi0j«$?V7A'y-M»it 

cm i sis»e>*t, a»ft:-cA»offif-+^/uai*s:«iiw 

[0152] xmmmm i tctntf, zmmmmz 
c m p te*ssffl s n-c ^ 5 ft , ttJH£ji£&a:£g-c 
SiHSHfcSftfc? 7 y ->i ^ y rti8->^fA l s 
i «s»e>ix5. 

[0153] *HJgW^ 1 (CiJxtf, ffifffiM I Sffl 
h£ftJBEJ¥tt4. 5~5nm^T-*5 9 . S5WJEM I S © 

BUM I S fljy- HfetftBUK^XS) " m*x> " (fi 
SEEM I S^y- HfeauRjBricXS) " ©NgtfTfcix, 

[0154] *Hi£c7>j£fi 1 T-ii, SilffiM I Scoy- 

$lf£H-o>-5fcft, ^<ny— h*ffi±tt*>y IMt- 

n v= * (fiSl^tt* 1 . 8 VffiftM I S F E T T'«J&£H 

[0155] *nm<nBm 1 <o*?-»i«iH«tt, 

itl^m Ltzmmft ffiiShaUo* Groove Isolation) 
tSffl£ix5 0 «MC, mmftffi&ffite. LOCOS (Local 
Oxidation of Silicon) &ffiX'M$.&i%?>'<— XfcT— 
? (Bird's beak)/J5#£L&Vfcft, *^gffflJ^©£ 
Wffi® So rcofcft, ~>xfALS IOSI 

[0 15 6] <3Hj£cDJFJ!l2 >ffl»J±M I S©y- Kg 

[oi57] m 3 2 ^Tn-r «t ■) ±fente(ojp?si 1 x- 

CO " (NMOSiSigfiKMlS) " Xilffl$tlfc|g 
1 tO-vX?PRli(;:*tL. ^^cO^fS.CD-rX^PRUm 
li, iS«EM [ S«<0<y-h*«9Jblct,W|q'<*-> 



(18) 1583 2000-196037 

34 

tfjK^s/^v^n, 8i<&tfc»B&i5a*$J:l«B2 0)85 
*im5c*s»j«Six5. ^2cO|fe^mi5a, 15c 

£®*£l6s, 16s; I7s, ndtfBtftZtlZ, 
[0 15 8]«^T, 0 3 3(C^-TJ:p(C, ±|EHJg 

<ommiv<o " (PMosK»*iiH*«riixs) " -ca 
ffl$nfcigico-7-x^pRi2{cwL., *nm<n&m<n-?x 

?PRl2mtt, MffiiVII SSCCOy- h®ffi9±iCbP^a/N 
^-VSrfff So -<Z>-7*?PRl2m£fflv>X, £fl*RL5 
10 ttilttftlC^s/.f-V^tu S?3coffe^igl5d:f3j:U<IB 
4C9f£ftl|gl5e7)«$ix5o £©83 . |4©ffiiil 
5d, 15e;J5m$tbfc^fi±IEIIJfero^i 1 iPHf £;*rffi 
T*i^^)JSgisei9s, 19s; 20s, 20d^^$ix5 o 
[0 1 5 9] igcV^X, H3 5K, iilEHiicr) 

"'(->yf-'T KJlffMXS) " tmt>tl 

So 

[0 16 0] Lfci>-3.t, iliifJEM I SgfcOPMOS 
2, NMOS 2cO-tti^»y- h^^ffit|i->yf- 

20 [0161] *3gjg<afl$& 2 |C J: fifEM I S ft 

<tVi«»EMi scoy- Kj§ji4-(g;^L,fc9:tt:R (o. 

[0162] <mmmm3 >® 2^ tit? 7 

#1 x ligig 0Sg 35 (CPU) iz*-<r'yi'=L**r\)i>mm.&t\ 
So *HiSgc7)^ffitt, ; t(0^ j r->a./^e'J±Mzm-t 
5 a ^^i/^/^eyfirt^^^yir/ui: LTSRAM-fr 

30 [0 16 3] i3 5ICSRAMt/KWM^t„ N 
MOSQndl,Qnd2(±, t * y ir/K7>aEi)fflM I S F E T 
i: LTaH§LTI/>5o PMO SQprl,Qpr2li, £?SffflM 
I SFETi L-T^it LTV^^o -t LT, NMOSQtl, 
t2li, 7=-^|ci*cOX^ -y^M I S FETt LXmifeL 
t^5„ 7- KUWLttNMOSQtl, t2coy- l-dg^S 
tlTV^-So f 2/ h^BLl,BL2{Cfi£V^SteLfc 

[0164] S R AM-fc/KO Affc&fj£ l/^7^h ^pffill 
5r®3 6(C7F-T 0 (^^(ciJ^T, ir/u±gi5(>:, *^»gS 

5 7- K^WL^»Efi$H, NMOSQtl,Qt22rtffjS-f 

0](CigO*-CldB$n, NMOS0ndlS:fl|j*-tS o y— h 
*ffi9b2# LS«0gteWfc«:ttW3 «fc 9 lc Y^(6](c}£t>* 
Tffig^tt, NMOSQnd2£ffififc-f £ 0 
[0 16 5] -fe/KOT^fC, «T-»gtMi«2|C<toTE 

50 Bij?e-^coattRg«^ffiKs <t oicY^-^icif^xEfi 
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£*L % PM0SQprlS:fl|fiJc-r5 0 hSffi9b2t -ft 
i9(CY*ffi]{Cigt>*Tffig$tV, PMOSQpr2fc«riW 

[0166] -tit, h»«9al,9bL(0— (fBASNM 

0 S Qnd2 1 N M O S Qt2 t oO ftftttL I Icgf jgg £ 
tbT^So , h*ffi9a2,9b20>-8BrtSPMO 

[0 16 7] ifSNMOSQtl, Qt2, Qndl, Qnd2tt, HI 

1 lc*Lfcfi»JEM I S, t4b^NMOSi^J;9(: 

fc, ±HSPMOSQprl, Qpr2ttH 1 tt:*LfcteSJEM I 

s, t4btPMOSi^J; 5KLDD«iS*5J:wiM; 

[0168] ^(DXo^m^^^v^^i-m&tL 

-Yl», Y2-Y2^S:*^{^*f#Eg$tt5 0 
[0 16 9] iad*bM5>^^<t 51-, NiMO SQndi, Qnd 

2£NMOSQtl,Qt2ttp (P-Well)5af^ffM£ 

ixT^So — PMOSQprl.Qpr.2ttn ^MN-Wel 

i)4aft(CffM$*xT^5 0 
[0 17 0] p (P-Well)5aiffMtt^^^P-mask 

[0 17 1] — * % n £^MN-Well)4a^J&tt^*?N- 

ft*ft±fiB^a«w^^*tt5 0 

[0 17 2] HuSSSIlS^ffil tRWLfcPMOS^L 
DDSMC^^^^ P-mask^S, NMO S (O L D Dgj5(C 
JIM K tt^ * ^ N-mask^^ iX-ptUB V ^ Jx 5 o 

[0173] 13 6^*3V>T, V hfLBLl-CONT, 

BL2-C0NT, Vcc-CONT, Vss-C0NTf*i Ktt, 0ilx.tt\ 02 8 

83 SI^L^f y M8|BLl,BL2tt, -*fOS 2 1 g id 
ii&T'flljSSix, -tlx-Pix^^* h?LBLl-C0NT,BL2-C0N 

J*S^y KH«:^LT*#ftlWe (y-«fcttFW 

[0 17 4] SjSRUVcctt, -rtt<D%2mn8ZfaVffi& 
[0 17 5] StpSfifc (l$Jfi) «Vsstt, 111IE« 

[oi76] ei 3 6 {c^-ras^MLatt, s i mssiMv 

Writ Six, QprlcO^«ft®«e(L2) tQndl(O^WftS« 
^IS^Ltl^o gai&MLbtt, 111! 

E»-eflWc<**U Qpr2<Z>¥*ft««fcQn26D^9ft|g 
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*(Ll)i:«:««W««LTV^5 0 
[0 17 7] i: ~5T\ HI 3 6(c^-TJ::>«c, 

-mask 

? N-mask iCOHGUc «fc 9 IC^*? g£ ►) ^44^5#fi-f 5 

<75->yiM7 :: '— ->a vasifiitsir,, nmosqiku, pm 

O SQprlSrJSCy— h€1S9al, 9blft £t>\ NMO S Qnd 
10 2, PMOSQpr2£$K*y- K*S9a2,9b2©]S«toS;b1* 

[0 178] <*Jfeco^4>0 3 7tJ«tt)5@3 8S:# 

§u 4 &imh-5. na 

tiy- h««9al,9a2©ffifitSrCS«-*-5'b«>"Ca!)5. 
[0 17 9] H3 7tt-7^^iag(CX^5$ixfcS RA 

W (SRAMt/U) ®-S|l?:isJt5CM 

20 OS (PMOS1, NMOS1) t ffiltJEM I S f&tf> C 
MOS ( PMO S 2 s NMO S 2) £5— OCO^ftwjcfls: 

3 7M^-f PNMOSQnd2£ PMOSQpr2(i, SI 3 8 {C 
TP-TP MOS 1 b NMO S 1 [CZtlZtlM&tZo i"* 
fc>£>, H3 8(c^1-^^-y->^p<^yg|5co»rEiaii, HI 
3 7|;*tA-A' 8LV>9}WrWr&fflX'foZ, 
[0 18 0] *nfc<D&1fe\Z£.tll£ y m3 7{C^-TXo 
(C, T 7. 9 P-mask t * V N-mask t »fi^ "9 ^te]® $ tb 

Lfc^ot, ^ ^ P-raask t ^ ^ N-mask t W^^-gP46 
tt 2 Jt^ -y^ - t icjfc 19 , y- hmS9al, 9b 

1*3 J:t/y- M;ffi9a2, 9b2^ffi^:ft:c>-> U x—V a 
V^^t/fSo -ttttihs y-h*ffi9al,9bl*iJ:Ot 
hSS9a2,9b2Sffi^*(C->l)^ KH^^Six 

[0181] »ff»46rtt*j^T, f- hmm<n 

SIl5W^ S '5 1 v^{cJ;i!)3'l^lx-5fcfe, 113 8(C7jti-J: 

SmtfetMl (fctx.li\ Uliro^ 1 ictJltS^Fflite^ 
Hg22»Zi«JS«)iA*ix5fc», Ml SFET©% gd 

[0 18 2] <HJgK)^S5 >#HJScoB!l5T-|±, D 

r am t mmtotttte*»mmw@i& (warn ^ ^ 0 
50 *m»mm®&mm^mmitzig i £^\ l *xmwirz 0 
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[0 18 3103 9ttDRAM£n&W1^ft&ttttaffi 

glass (Aifici -^i/^ieiss) t, z<nmm®i§bfc'7 > 

AMrtI->^fALS I t^-fo ) CD:/ a ytm CD — 0i| 

[0 18 4] DRAMI*lI->^fi»LS [ (^igffcf-y 
7*1) li, CMOSlf5rl*r^xtLT> DRA 
M^*!)rKDMAY, ty^Ty^SA, »J$[i]gg 
C O NT^» ibfiScS D RAMSC, XttlfcaStg&fT 5 £il 
ni?y^SgSSSLOGic (W*.tf» ^ntj/tCPU^A 
S [ C :Application Specific Integration) , iLX 

[0 18 5] Sitn v? S /^0Sgg|5LOGICtt > ^-fyi^ 

(Jft^SRAM) ^Iltfc^ 
1. 8VIBCMOS-CMStv5 0 AWWW«BI/0tt 
3. 3 vmShCMOSX-ffif&ZHZo 
[0 18 6] Jfc|; > 04 0-15 3^,98,1, DRAM 

[0 18 7] (y-hl«Mli) 0 4 0fi N 
1 ifficD D R AMt /u-gj5io X XIMM a i? y V 

s i ©«iti§s«r*r»rBiia-c*>3. ^mmmmsx 
<n&i&Lbmmx*$>z>izibGv&LtZo -*-**>*>, m4o 

So 

[0 18 8] H4 OfC^-TliJiin^s'^^CO^- bW,til 
9a*5«fcVD R AMirA-gBcD^- h£g9w<aflgj$Ngj¥ *, 

[0 18 9] ST. 1 ±®£ffc(^ ifitSns? 

•y^lf|5C0CMOSC0fcftc0^- Lti/IJay 
mitm 0¥£ :4.5nra) S:f»»{kli «fc t> Mt5 0 & 

->y 3 ymitm±i,cm 1 ©^assf y =3 >m9azc 

VDfefcJ; •)*!«■*• 5„ &{c % Mito^ a a a ->y ^yjf 
9a£, * h y /^77^ail;± ij DRAM-fc/Ug&fi^ 

(c^<^-y = >-rT-5o DRAM-fcA'SB^i/y =>$itft; 
it = yfy*liSh, P ^^/U5a^ffi^5gtij$^ 

[0 19 0] t^T, DRAM-trA-gPCDP£:E/U5aSffi 

ic, »flfcfcfcj: 0 y- hJgtUR£ LT->y = >mm 

0*3 : lOnn£tT, $r£L<f28nm) 3. dcD 

fl#; Sii°i>'y^g|5C0#SBB->y 3>-Jf9a*ffifc®Ht;£ 

*i, Hfflgiftw^ Lxco->y => ymtrnvt^msuzm 

f&ZixZ,, SS2cd£*S 

a B B-> y 3 i ^con 2 «>£&a •> y = >nsffitctg-r 

•5£Jgv-y •y-'f KS (0i|;Ltt\ ?yfxfy->yt-f k 

ewsi) ir«5awi«ia*>e>*5^yf-w K*9wSr^-r 

Z.'Ofcb** -y7m 0?£ : 60~100nm) fcflMTS, 
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[0191] tfy-tf-^ K15r^-=y/L, 

DRAM-fe/^wy- M;|g (7-KKO 9wfcJBfifc-f 
So wC0B#, Siin^y^gBiitsits^!;^^ KKi^ 

y^<tLTf^fflT5 0 zntctb, % 1 ©£&ifi«> y => >• 

[0 19 2] -t LT^CDjg, ^l<75#^a B B->y 3>J§£ 

10 JlM-f5o 

[0 19 3] *3»«)»|BHJ:ix|f, DRAMir/UgflCD 

^rLT, ifiiiDv'y^^co^lCO^ISBliyy = 
DRAM-t*jf|5©#!/iM' K«J:0i5tffUrit«$*t 
5o ^cDgfite, DRAMt^^-h^UMi: 
P]B#(c|j5 1 co#^al-> y 3 VjK&SidllHJJgfftK (I s, 

£H5fc*T*&5 0 Lfc^oT, D R AM-tr/ugflCD!? — 
K» ^^-V^IPX(4iSiiiD->'y^gi5COy 

[0194] (fiiggWMig) ig^r , |34il: 

^•f«t«-v HSlS9w,9a > 9blc:J;oTaSS^-$ixfc 
fSS-SnlK (LDDSi?) 12s, 12d;13s, 13d; 16s, 16dtrff$ 
$T£o NMO S ti itJtPMO sofiiKig^ie 

tt-tn^n. Httenigwff^ffi, 1 xmm Ltzumtmm 
(c, * ht^* (PRg.PRio^ffl^r-r^-yfft, 

[0195] («ft»BS«figXS) H 4 2 Id^-T «t 9 
LDDSfP^fig$tLfcDRAM-fe/PgP % Kif n i?y ^g]5 
30 ±ffi±lcSS»fiSUjESr/a^-r4ft:i{>0|fttg«l5S:JBfifei- 
S 0 ^»ll5(i, gft-yy^yl (mm lOOnm) 
fife ^ . 4iiB<07'yZ-rCVDmzJ:?)&i$.£tT,5 0 
[0 19 6] (DRAM-fr/Ug|53 v t ? K^fig) m 4 3 

flmtgWR («io«ni6ttiii) 23*» 

fifeLfcS, 7^- Y^y'JT, — vPRl005r-r^^ t L 

[0 19 7] HHI=*JV^T, *1\ ®P B 1lfei:flfi LTC 
VDftt-yy =yR{k(Si02)fl|234rlt8|U, HM^XCIA 
PffiSrffl^TSi0 2 )H23(7)*SSr3pffiftT5o Si0 2 )Ig23 
40 WJKffli. CMPffi|Cj;5JFffl{|2^#jtLT, ilH. tt 
S$^5o irfllfe^:)ig23li . i9A*Wlctt«i8aLf- 
A'Sr^i: Lfcr h 7 • ai^/u . >/uy . -> y -7"— h 

(Tetra-Ethyl-Ortho-Silicate) mfrhtfi% a ^COJIfi 

[0 19 8] JHRIIfitM9l23» t 7*'<>f 

Sfktorcfe, *;^/^->y HTy^^CP so) if (• 
fc«®fll7)5ii^$nSo 

[0 19 9]g^t. LDDg(il2s, 12d^ffi^»(+JT5 
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ay** Hfl.TH«>ADX-+jfeJ*lftiS/it<OT?f4*<, 

^^^^ h?LTH<&Mqfitt, y-ha«|fflco«i9*:* 
[0 2 0 0] *1\ Sffil6«fi23*SK7W3:s'^i'^J!n 

U ^v** h?LTH«:»jfti-5, ron#, #yf->f K® 
mi5<Dx. yfy/«[g(0# y -y--f KJf 9wfi8ttJ L£i/\, 

[0 2 0 1 ] (tfy ]»»»*) H4 4K*-f J:?|£. 3 

[0 2 0 2] *fv a^** h?LTH^ffi*iAtf<t 

N$LT-vimz^A J tz%'&& i/yaxi ( k# y ■> 
ysv) sr*t»Lfc«, ^co^ B B B .->y =.va^«c^3i 

p l <& mh & # < -r fc * c m p mornm as**s $ ji 

So 

[0 2 0 3] M^t, SiattakR23±»|Ciry h^BL^r 
y v^8reTiNIR£wfiS£&*»U »^"CW)BSroJL»t 

cvDSfiit:->y 3>r (H**i") WLfcK, 

[0 20 4] (DRAMt/^Jft^->^ffMlg) S 

II) 24i LTC VD&T-^y 3 v^k^JtSfL. Zfc^ 
T- C M P ffl V ^ T r (O y 3 > J^24cO« ffi ^pffl. 

fk-TSo ->y 3 vs?ftiBi24(OBij?tt, cMPjfei:,t5f 

1-7 • ^*J->\> . t/l/y • ->U >T— V (Tetra-Ethyl-Orth 
o-Silicate) W:frh&.Z> 0 

[0 2 0 5] ici^T. y* V ^^ Y'<9-— ^PRlOlfc 

$ *5 «t 9 ic3z y ^ y «fc <o mmmmm2Mzm 

P24h$rlS:it5o 

[0 2 0 6] ^^t> 114 6(d^-f ipIC, ^P24hCO 

KBCfioTTBti 30&flM-f 5„ ffj* 

Sfii30J} x c VDSi ttt^/<^ y >^£T-wBl$rit 
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[0 2 0 7] Z<D*X'<is?Ki&&m3U-t. #lx.tt\ it 
»WSIS:*«)iiiV^ft^y^^(Ta 2 0 s ) i 9j&<5 3 
? V * zHIg31.fi, If £ ift20nn.ro #bp JC«0®Ht; * > 9 ^ 
CVDfefcJ:oTi§«Lfc&, «*{fc*Wi«:ffi-t-r t fc 

tiZo ^lt, *\;<y9mmm%±.% (?y-h) « 
«3i«r»j«fc»rtW6 8 zn_k® (TV- h) Sl<£3ifi 

10 [0 2 0 8] *Ts<y9m&mm^m{t9y9'i' 

mZm^tzAK %<DfltL<D&Rmt®. tt^«(Ba,Sr)T 
i03flIifcttPb(Zr,Ti)03K^i'co^m*flgSrffl^Tt 

fflV\fc>)S, ^^/'fyt'f h?-f h'(W)m*?9y9'7 

t y cw) si* ffa bmviz titz&m&&mm$:m t > 5 ^ 

igffiSixS mT-«E-<S->y-y-4' KSffMXg 

t% Trw^ a a B ->y 3 ym<D$ts^'yv^r-u3 

[0 2 0 9] (PMO Sy- K 1 ?^- /U^^ 

— y-ffMxa) H 4 7 iztpTX j (c, y* hy ; J7 b'< 

9-yPRlQ2Z-r7 9\cm^T, Jf F B 1!£J#UII23, 24 (->!) 

i^roazyf-y^i, Tmnmt-yv ^ymioZ^y^y 

[0 2 10] ^^T, 14 8(OT-r«fc9{c, StBLfcg 

30 fy/) 19 PMOSy- hfl;S9aC0{aiJiilCf-^ 

[0211] (PMOS«»jEIS«Mlg) a^t, 
114 8 l^-f K-7^-/U^-<— ti-L5diCj; 

i-4 K^73f--/U^^— yi5d(CJ;oT^$tiS «t 
9 (Cn [7xi./MartlC^tl^:tlpS)^Jfi£fe N 0i|xtt'^"n> 
(B) W ^-VffiA^-i-J: ^^A-fSo ^^"VffiA^ 
ft. {Sjx.tfADiii^/l'^-lOkeV, K-Xft3x L0 1S ato 

40 iA^(cJ;i9. y- M;S9a(Cfc^f>E^5igA$ix, p <^ 
-h ( P MltS) PMOS^|f)h5„ 

[0 2 12] (NMOS^-htlH-^K?*-^ 

71 h/^-VPRt03^-7X^ t LT. JfrBl*fe#lll23,24 

■y3-yrirz>zk%<, i<nmti/V * ymmmt?±t 

[0 2 13] gc^T. H15 0(C7pt-i-)lc. StflBLfcg 
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zmz «t 19 nmo s v- Ywm*v>mm\^-< 

[0 2 14] (NMOSiffiaKfgttffMiaS) ii^T, 
0 5 OtC^-TJ;^!^ ih-f K**- frX^— H5dK«fc 
oT«iE$nfciBi««ffl*i6s. l6d«r»i«i-6. 

10 2 15] ■f/ifc^), ■tJ-W K^^f— /U*'*— • tM5d(C 

ft. W^tftSR (As) ^^m^l-i^A-fSo 
-T^mW*. W^.«JJDj$3:^/U^-60keV, h'-X 
S3X10 13 atoms /cm*mM<0#:ftX'ftt>tl?>o 

life n-7*-h (n*tfi^-H 

t£) NMOSi5f?,n5. 
[0216] ( -> y D-J KIMI6) @ 5 1 (d^-TJ: 
itiiin v?y^g|5 (NMOSfciyPMOS) CO^ 

tv-5o nmoso3/w h->y-y--r KgiiS 

ffi^nS«ffMcOf--r YVit—W<— y-lsatdioTS 
^•$nT»fig$tv5 0 — PMOS©3/</H-->DD- 
-f KJlliffiji^«i^ff^(7)Hf^ K>>^— A/^^S— y-L5a 

[0217] Mzm-<fzj:oiz, hmmt 
mik > y = >-ig# $ ix s 4 h «\ * co y u- h mi 

[0218] (» 1 m 3&%kB&T.m II 5 2 (Cfci^ 
wJBlWJftt«Bt28<&¥ia<fc<&fc«>i£» fb^atSW^ (cm 

p) m*?^v?-/<v?mmm£Hz> 0 . 

[0 2 19] M^T. Si«*ffl«c*S5(CJFM*ixfc-t>-y 

Kl (n/</u h>>y-y-^ h*H2id) mffizmm-fz 

fi. 7* h i^v 1 ^. t Lit K7^fx 7 

[0 2 2 0] M^T, h?LTH5:iffl46iAt?J;-)l- 
T'y^PlSrffM-fSo z\<077 yx ; ry7'7 
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RfcLT. ^ft^^v (tin) t^/<y^yvycj:9 
8&t^T. rcog{t:^*>i|g±i;:*^* 

x> (w) $r^v^^ hfL^a*iAfrj;9icitM-r5o 

^LT> lt^Lfc^^^^xv (W) fcitfgfc^y 
(TiN) iMx y fyft5Jft (x??v<S'?) Id 

[0 2 2 1 ] gg^T. &JgJg£lfMSU 7t hl/-^ h 

tmmz. eaix.tfTiN/Ti/AlCu/TiN (ft±Jf/±l/±E 

W7*7^i:(Z>«tt»etS:16»-f5fcit>©Ti (»S : lOn 
m) . MZ£.m§immt L)fcAl-0.5%Cu (J?$ :500n 
n) . AlCui:TiNi:©Mwj»iittSrftfflJ:-r5fcft«>Ti 

(ff S : lOnra) * LTSt+K±SIi: LTOTiN ()?$ : 7 
5nm) SrlBt^y ^&-C»j«L*:aJHE«J: 9*5. 

[0 2 2 2] (»2JiIE«JKj«IS) 15 2|C*J^ 

20 t, *r. gimssimzmo £nz.mffl&Bm(%4 
MPjfe^fflv^reR.i^igaiii29w«ffi^spti{bi-5o 

[0 2 2 3] gv^t, »UilEI8Miro^-aJAJ8a-t-5 

i^ic, -yy =>>mtm29{c=i^?? hUm^m^-t 

IC, M^.tfTiN/Ti/AlCu/TiN (ft±S/±S/±ffi^«/T 
30 ®) T'«*$ix5o H^LfcJ: lF B 1^IH29liC 

Ei^M2ICj;i9, DRAMt*S (DRAM^^U T u 
-) ilc^tfL, iHSyny^iBioftESsttfeBitgi:* 

EB<oi*Si4Siii-fc*, BiiidfffclLfcDRAMrt 

(i> H3 9lC^L7 t cDRMy*y7U-(DMAY) x AJii77 
[0 2 2 4] f{ 2 m S££M2£*ftftE&-C«>*« S,tf, 

40 njgcojgffi i co" a ya^is" x-mrn l 

fc^ Sic j: 9 , $ 2 ® g EtRM2tt'<i"<- -> s vfliir «t 

JcSWtt»fflH3 «tt«2ai*W»:»B!i-#-5 r t ic J; <o , 3 
■EH. 4SB»*5VMi5)gE«1f|it(ODRAMrt« 

[0 2 2 5] *mSco^fl|5(cJ;ixfi, fSi§ □ y ^ SB 
co nmo s , PMOsair'rnaffftAff**9£l*K 
->y-y-^ Ka*sjf?riE sixths fc». tnmm&m.^ 

50 DRAMrtg->7fi,LS I /45#?>ix5, 
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[0 2 2 6] £.ft y ffiiin^^gpcONMOS, PMO 

$ftiroDRAM[*lIi/7fALS I^ffl>ib^5o 
[0 2 2 7] py-hPMOS, n^-FNM 

OS i DfiJcSx-f 7 >^f— hffiifCM I sasft&ix* » 

Mft: "C^oMf- -v * A'Sft* «:#IilW L fciUttIB© D RAM 

F*SiK'>^T'-^ L S I AMfbixSo 
[0 2 2 8] £biC s , DRAM-tr^li/lfy-tf-f 

CMOSfM^tv^fcft, »affcitetB**^4r 
|5jB#)5?&U iSSmSfc^ftfcDRAMrtjgi^xALS 

[0 2 2 9] ±JS(0«-KEifiro»lilC*JV^-C, PMOSR 
VNMOS«5y-M6««tt % mm (Aftft(Cf4->i; 

{OR (**W-f h7-f K) fc*Lfc«£«, LT $ 

[0230] < nifew^ffi 6 > nmmm i r-a?^fc 7 

£J&W%Z-btiZ 0 ^t&<n&W l 6$:\%2 OOP MO 
SOLD DftJ^XSJCttV ^Tfft^-f 5 = 
[0 2 3 1 ] (iilffMig) m 5 5 J: 5 
L DD&tfSJlM$ixfcl£SJ£M I S g|J, SSffffiM I S g& 
&40V*-y •tA'tt±tB±iz.iti?tio>M I SFETi; 

*ft*ftJBI15Sr»fiji-r5, tettJWLSf*, ■77X^im\Z.£r> 

(4, ffiJECVDjfe (£fi£rfi;K : ft 7 4 Ot) J: "9 JKfifc 
Lfc« )?£ 1 5 0nmS^cOSi0 2 ^^^5, 
[0 2 3 2] (iNf t-/«lS) HI 5 6 iC^-T 
te^:)Kl5Sr^.y^ S /^i-5ri:{cJ; 917-^ K 
/H5a, 15b, 15c, 15d, 15e3r0$-t"5. H*»5>W<b 
z5>#4 NMOS, PMO SC0ii-'(' K^si— MiM 

100a, lOObtt mtAs if|&£ ZtlXLto ZktfoZAK 

[0233] mmmnmxm) 157 4 9 ic, 

f-l' K^*— /H5a, 15b, 15c, 15d, !5e^ffM$ixfcS« 

JtHll5l4, fgEEC V D& (£j£fijf : ft 7 4 0°C) I; 
iW^Lfc, 1?$ 2 0nm@acOSi0 2 lli (is I) 

[0 2 3 4] (NMO S W»Jt«J«^ie) @ 5 8 Id 

T\ m 1<0'<# — >-?x9 t m ■')) t Lt> Si0 2 fllll5 
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[0 2 3 5] &l<0'<*-^*?PRluD|JaqgBI4, (g 
WEMI SSP05NMOS»J*SR«-Cf4, *©MaJ8»^ 

[0 2 3 6] ffiltffiM I SgPWNMOSffMRS^ 

T*t4, KfiliicOffiiSffiM I SZn$tztblZ. y m 

1 0),<fi-yra 9 PRi ioM P.ig^tty- bSffi9dJS&gB 

[0 2 3 7] rco^l(7>/>^->-7^.^PRU5rffl^-CSi 

io o 2 m (i/v ^>mtm u5\z*iL^-y3->y£ft? 0 

bS&9b,9eCO{KJiiK:if-l' K?:*— /UK 15a, 15b (jfjlO 
IfetftBD «s»5 0 h«ffi9dOftiJ|g(C|im 1 W 

- V v * >; PRiUd J; o TSi0 2 )Hl lS^Jg^ji 5, f- > 

^sK. sio 2 siii5c (%2<»mkm 

[ 0 2 3 8 ] i^V^T, Si0 2 Hl5a, 15b {% 1 Ol&iftJK) 
irSi0 2 )Hli5c GR2a&lUR) lc4oT^S$ix5 4 5 
lip l >i/l'5a,5b,5cP^|r-e^ixnM ;; F|iefe > CT^f4"t 
20 (As) ^-Y^-^ffiA^-ICj; ^WAf^o wW-r^ViT 
iA^.(4, 0i|xf4"AP^3i^/l'^f— 60keV. K-XS3X10 13 
atoms /cm^^T-ff^^o LT X r^^^-yfT 
iA^-lCj: 1 !), h^^b^eW-etV^I-t)^^^ 

ffl NMOS^P>tL5„ 
[0 2 3 9] (PMOSiUftJKmWJKfifelS) ^lCO-v 

^^PRii^l^i Lfc'^, us gi^tJ:?!;, 

i/X Y'<9 — V?U2Z-??.t (UlT, S2^?-^ 
^?if?) iLt, Si0 2 flIll5Srii^£1-5o 
30 [0 2 4 0] B2<75-v^^PRl2Wr»lPgBli, iSItffiM I 

ffi^2±(c(2:fiLT, £®&Zftitzffia'<?->X'm 
^StlTVSo — iSiBBEM I S SfPco P MO S ff^fiStnS 

«-?f4. t7t-7 hWit^^»)±M i smmzftztctb 
^2^<^->-^^^pRi2ro^pjg^4y- bmffi 

[0 2 4 1 ] ^2fiO^?-V^x^PRl2a:ffll/>TSi0 2 )li 

I;^9a±gi3f4^*$tb < hfl;1i9acO<|i]|||C^-r 
40 K^^-/HHl5d 3 OffelRK) ^tt5 0 -^7, y- 
bM&9c<OW§£Mt%2V>'<?->i'X?PRU\z£iX 
Si0 2 fllll5^ig^-y^>^'^^ Si0 2 Sgll5e (l4« 

[0 2 4 2] m^'X, rroSL0 8 «H5d ($3^1) 
irSi0 2 JIU5e (^4C0*ft^)K) (c4oT^S:$tL5 4 5 
(- n ^^/Ma,4brtlC^-ix^tVp5!^M#), 0"Ixl4*/ifn 
V (B) Sr-T ^"V-iTiA^-Ici >9^A-r5„ "W^^VfT 
ii^-14, mX-liMite*-*/^*?— lOkeV, K-Xfi3Xl0 ,s 

50 9, y-h*ffi9a(c:'t ) 'F*e»*si»A$ti5 0 -ffcfcfc. 
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[ o 2 4 3 J (-> y Ym&fcTM) m&o \Z^Ltz 
X 9 IC, • ¥*Stfc®£g2ls, 2ld, 2lg£flM-f 3 0 
[0 2 4 4J i^T, {g.&mtntctbcDis -ff-> 
a ^iciiLfc^M GiiiflS&JSi) $r^fr*fls: i £ffi_h 

icit®-r5„ z.<D&mt Lxit^y</^h (Co) ^ffl^^ 

iX> ^y<y9 y V^{CJ;9^:$ 7~1 OnmS^iiSf^tv 

5 0 n^;K-^|;|j:, ( Ti ) jJSjgtfiT,^ 

[0 2 4 5] 3X/Uh£i#|ltLfcf& > a^#H^^T'5 
cot, l#S«cOT = -;M«ilS£fT? <1 dco&ffif.IJ; 
W-hmM (9a,9b,9e) ^ffiio <fc Wtj^fg^ (19 S , 
I9d; I6sl6d, 20s, 20d: 17s, 17d; 18s, 18d) (D^tl^t'tiff)^ 

mti/v f-^x-v-a >^^^ix5 0 tut, gft->y 

= > 15*3 <fc ^BUffii^ 2 _hcO*K^oO = /</U S £^ 

^h^>Ji-4 K(CoSi 2 )J;tJE5c5&j5S • *m#Bifcmfc 
ffM$lx5 0 3^</uh->yf-^ Kl21s,21d,2lgli, m 

lcg£S^ffM$tt5o -Ttefrh, <6fffiMi sgflicte 
f-'f Ky-;*— /U (Jfl, 31 3 co^K) 15a, 15d{Cj;o 

TS^§Hfcii;s«®^icf-y-y-^ Kg (n^vuhv-y 

KJf2ls,21d,2lg) ^5ffM$4x5c SlffiM 
I Smat-rX?;<?-^Bfe<n%>mm (3?2, 3S4CO 
feflkBI) 15c, I5e(Cj;oTS^$nfcSigJtfig^(C-y-y 

Kg (n/VU h->y f-^ Kg2ts, 21d,2lg) 
£ix5 0 o£ Vx f-yf-'C Kgfi{£dg|ffigi!£ (LDD 
SB) icftflMSix-Sr fcfc< . iiiigSffli^ (EH^v-y- 

[0 2 4 6] ^lt, -y-y-y-y KJfMXSco sfrfc 

*J£cofiMfl T*i$-<fc=i yy-y- hJFMlfl (0 2 7) Id 
[0 2 4 7] #2lJS£cOli8l6lCj:*Ui\ NMOS, P 

moscoim K^sh— ^(il^a$(c^-y^/<s/^-f §r t 
l-J: >9ffM$;ftS£:£> % NMOS, PMOSt-f V'V* 
-^&<D-rtiA^l< £5 a 1rtj;t>t>. NMOS, PM 

[0 2 4 8] *HJgWff^6(Cj;tU±\ K"y 

x}— /UX-i— tHiCVD Si0 2 flg 15, 1 1 511941 S 
{tv-y^y^O-y-^ Ky";*-— /i^^.^— V-izXZMT F7 -y 
y*cofJI^4< 

[0249] <^m<nmm.7 >mmmm<nnm6vttm 

IffiMI SfiO^y-lr-y hglHt y-*&l>'K WyflJgcco 
ftJEdSrivJ»5 l-'M >-{Ri|) cO^frMLfc^fffiM I S T? 
•y K 5. liWIEM I S ir, KJj<Dmmc*7-t y 

ht$$:fi-rzmmj±M i s t^ff-t-.s,, 

[0 2 50] 16 1 (C*HtecOffJ|g 7 CO K U-f >fg 
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IHliNMOS^^LT^SA^ PMOS ilsl^^ffiiS^ 
[0 2 5 1 ] r CO J; 9 4)t(flii^-7ir y hiSilffiM I S 

[0 2 5 2] Wiu #^co3y&cOff;;!i£f£L<a^- 
fc„ CtvfjCO^JSgcoff^^i^^ttii^tt^^B^cOfl:^ 

#j ^ js & ti t i^ij m-r s o 
[0253] ( i ) m&<nmm3 v&^tz£ ? « 

10 S/WiCMOSflMcoyy y7°7n -y^SS RAMir/U?r 
rtiStS^MfflBSglfifeot, SRAMir/Hi 
-^tcOftfWPMOS, -WcOig|ftNMOSfci05-*fC0 
SiNMOS tT-ffifig$ix, ±SEPMOS, -*fcolE»i 
NMOSJoi;T>*-^coeiiiNMOSI4-y-y-y--f Kumi 
it^ibfiicSrt^igirt-So ^mmz^^y's^t-c 
y l-aLfc6MOS^^7°coS RAiVHr/UT*fc5 0 
[0 2 54] (2) Bfilfi-^coAitPiVIOSCoy- hfl; 

->y 3>-g*ffijc:^$Hfc^jR->y f--r KSt*»p>^ 

20 9, RiFl2-^cO|g|liNMOSt3j;c7-»COe^MOSco 

y = >m t , •> y = ^mmmcmti. $ ttfc^jg 

[0 2 5 5] (3) %M<D&m 3Vi&-<tzJ:o^ 
a*S!S7yv ! ^ ; ?i:{gIffifflcom2co^y- hH# 

t-fcot, B irfesicoh7>'-> , ^^coy-hSffi(±, # 

30 ^IKzJSftffi^n, B«!am i co byWKy'ayy—T.RTI 
K u-Y ti-?no»«flCiH««ffiii^jR -> y im 
Kg^^ggg^ sU!Em2co hyy-^^^coy— 

fiiitem 1 co hyv-^^^coy— yfS^c 
-e^Hcoffljg^niiSSffiic^-yy-y-^ Kg^^fe-y- 

40 [0 2 5 6] (4) m&&Hi''J-9-<( KSfi3x</l/f.«> 

[0 2 5 7] (5) ^JSrojgJier-^-tfcJ:?!;:, bUIb 

[0 2 5 8] (6) mmmmi -Qi&^itxn'^ 

H^fi^^S^ic, riJIffifflco^ i cojfe^y- 

tfoot, Rifles i «o h7yyx^y- hSISfi, ^ 
50 j£ a i,-> y n >gxi^ib/S 19 , MM'/ y 3 vjf co±ffigi5 
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*3 J:t5ffl£tt(ctetUR;dttt!g£ 4V BfifES 1 CD h 7 >s> 
7*coy-7.Ro< KK >«*fi-tix€Httil!»JKfH«i: 

y^#«y-7XtfKW *i«ud ffi ft A« 
9 , y =3 v^^@(c^js-> y k®^^ 

oy-WKW i'lBW-tn-pixtt*!**** t {Sag 

[0 2 5 9] (7) mrnmm i -ea^fct ? t, 

wifely- hm#^*h7Vv ! 7^im2j»mMf-^^ 
yHSr«/£ir 5 US 2 <»mtv- Y «ff a* h 7 v * t 

%\<n h 7^7^ coy— h^ffiliJBio^ K^^-— 

h«tSic3?2CD-!^ Kfrat— /uSSr^i~5X@t. hu 
IS^lco h7^> J ^^coy-x*Dj;U«Ku^ y®«SI 

i <z>-t» — r K^^--/u-S(cs^LT^ii->y-th-r Kg 
<£ t>- k w ^m^mm^m 2 cdim *~ ^m^m& 

[0 2 6 0] ( 8 ) rnmmm i -ca^fc «t ? 

*IT-ffJ/&U S 1 CD h 7 Vv^^coy — xfcj;^ KK 
yf-^Kg*, fiiffa^2C0 h7^^7^toy-7joj;t>* 

[0 2 6 1 ] (9) ^JScOff^6T-a-<fc<i; 0\^s *3B 
Wfcfc, Si, 3?2coi^ K^-yugte, Zti^ftm- 
xgfflMU Si<o h7Vv?7^<oy— ^jsiVKi' 
-< v««*ffit* l (Of-'T K^^-yugfcS^Lr^Jg 
•>y^KgSr, mfteM2co h7>v ; 7^coy-7.^j; 
VKW Vffltet* ffi K ffi 2 co K 7 at— /wjg ic6£ L 

T&^->yiM Kg^di-iex-ffM-r-sr k%®mt 

[0 2 6 2] 

WTcOtJoi9-efc-5o 
[0 2 6 3] (1) *«WJCJ:ntf, »1MI SFET 
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C0^2ffl« (ffift&ffitt) t^ffi^^S^gt^ 
1 C0l6^:flI(CS^$tV, *fcS2M I S F ETCOCOJ5 4 

SFET«rrtKi-5^*«:*aii!»3fiBis»e)ixS. 

[0 2 6 4] xsas i y- hSS<o[»]ii{c}fM$ 

10 $tbfcS2co^i^ttty- hft*ia»c:*jtt5«*a/j; 
btffc:: iricfc 9Z^tc^/^7#ttcDg&5M [ s f 

H 1 (O&Hai&OifgJ; 9 Lfcr 9, |?2¥- 

i!8A»fe4feJH • *^ftK^g£T-cDggf;5JfRl (g 
l^yu) ^S2ffl«ifM^fcPN8^f,t 
JS • ##*SJE£:g*T*<OSg^l-lte5LT^#v^ -cofc 
SaffiWrt-croSggrogvSrS^KIft-ct. Si 

M I S F E T <fc 9 feB)±C0i^^S2M I S F ET, i~t£ 

20 *?*>ia!isffim»i^5rii^M i s f e TimbtiZo 

[0 2 6 5] Lfc#ot 1 ^{k^n, iSiiitb^SnJ-Bg 
T\ A^MW£MW}A^^iM I S FET^lt5¥ 

[0 2 6 6] (2) *«wiciiitf, %2m®k : tz>& 
Eco^M • ^^*g i im l co^lftc J: o x . '» 4 « 
t&kZo&fin&fc • ¥#l*gi:(iS2co^gtSficJ;o 

LfJSot, -77^^cot>cocogiflH3 7 hco 
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